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| tot Navy Poster Celebrates "100 Octane Week" May 1 to 7 as a Tribute to the Oil Industry 








Back in '98 Morrison Bros. Co. was 43 
years old. Those were the days of the 
Walkin‘ Army’’, Mounted Cavalry, 
Mule Drawn Artillery and Coal Burn- 
ing Navy. Today Morrison Bros. Co. 
is 88 years old, and many changes 
have taken place. Nowevery branch 
of the Armed Services depends on 
OIL in one form or another. 


-~—Oil ls Ammunition 


Sieg Vs = 
Use it Wisely 


On the Home Front, see that your 
tanks are protected with conserva- 
tion vents that will reduce your evap- 
oration losses tothe minimum. Mor- 
rison Fig. 148 Conservation Vents 
s/ and Fig. 312 Oil Seal Vents have 
~~ proven themselves for this job. 


Write for information. 





Fig. 148 


MORRISON BROS. COM PANY 


OIL EQUIPMENT HEADQUARTERS 
DUBUQUE, IOWA 
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... REFININ' 


Readin’, Ritin’ and Rithmetic are necessary, 
but not sufficient to operate our new Refining 


facilities, including the huge Republic “Cat 











Cracker” that will soon be in full production. 


We're training a crew of both men and 


women to handle our biggest war job. 


The new cracker will help to produce 100 
Octane Gas, and its entire output will be used by 
the Government. But after the war our dealers 


and jobbers will benefit. 


Plans are now being formulated which will 
result in heavy volume and more profit for our 
marketers. Wise business men are looking to 


Republic in the future, because... 


REPUELICES GOING PLACES 








Benedum Trees Building 





Pittsburgh, Penna. 












































Col. J. Monroe Johnson... 


Succeeds Eastman as ODT Chief 


N KEEPING the switches open 

for the movement of vital prod- 
ucts of the petroleum industry, Col. 
J. Monroe Johnson, who was appoint- 
ed director of the Office of Defense 
Transportation by President Roose- 
velt last month to succeed the late 
Joseph B. Eastman, has assumed one 
of the most important war roles on 
the home front. He is well equipped 
for his new post, both from the 
standpoint of experience and ability. 


A civil engineer by trade, Col. 
Johnson is well-versed in interstate 
commerce, having served on this gov- 
ernment commission since June, 1940, 
and has been in charge of the com- 
mission’s bureau of service since 
shortly after his appointment. He 
will continue as a member of the 
commission. 


Sixty-six years old and a native of 
South Carolina, Col. Johnson is serv- 
ing his country in war for the third 
time. He was an artillery sergeant 
during the Spanish American War 
and was commissioned by Governor 


Manning of South Carolina to recruit 
a battalion of military engineers for 
immediate overseas duty with the 
Rainbow division in 1917. He saw 
action in virtually all of the major 
engagements in France, first as a 
major, then as a lieutenant colonel 
and, finally, as a colonel. 


On his return from service, Col. 
Johnson resumed the practice of civil 
engineering at Marion, S. C. His 
specialties were timber, drainage, 
roads, bridges and utilities. 


From 1911 to 1914, Col. Johnson 
was chairman and chief engineer of 
the Marion County, S. C., Highway 
Commission for the expenditure of 
the first road bond issue in the state, 
which resulted in the construction of 
75 miles of roads and 27 bridges. In 
1916, at the request of the governor 
of South Carolina, he recruited a 
company of military engineers that 
served on the Mexican border, and 
shortly thereafter was named first 
chairman of the South Carolina State 
Highway Commission. 
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BULLETINS 


WELL BOTTOMED AT 15,270 FT. 


MIDLAND, Tex. — Phillips Petroleum 
Co.’s No. 1 Ada C., Price test well in 
Pecos county has been bottomed at 
15,270 feet, 266 feet below the world’s 
drilling record, the company reported 
on May 2. Phillips’ officials said the 
well is shut down for repairs. 

_ * * 


INDIVIDUAL SUBSIDIES OKAYED 


WASHINGTON—After reviewing 
OPA’s stripper well subsidy plan, the 
national production committee on May 
2 decided to recommend that P.I.W.C. 
issue a statement reaffirming its oppo- 
sition to subsidies but declaring its de- 
sire not to stand in the way of any 
operator who feels he needs govern- 
ment aid to continue in business. 





Our Cover 


NPN’s cover this week is a repro- 
duction of a drawing prepared under 
auspices of the U. S. Navy and 
serves as part of its contribution to 
the nation-wide observance of 100- 
octane week May 1-7. 

It was just 10 years ago that the 
Shell refinery at Wood River, IIl., 
delivered to the Army its first con- 
signment of aviation gasoline, and 
there was not a large production of 
the super fuel until Pearl Harbor 
drew America into the war. Today 
Allied production is more than 400,- 
000 b/d and the output is being 
stepped up daily. 

“Thanks for that 100-octane ad- 
vantage!” says the young flier in the 
Navy poster. 

And that echoes the sentiments of 
every youngster who flies and fights 
for freedom under the banners of the 
United Nations. 

The tributes being paid this week 
to the industry and industry workers 
are well deserved. 
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Anglo-American Oil Commission Planned 

















Temporary Board Would Confine Activities to Export Field; 
Senate Oil Group’s Open Hearings Delayed Indefinitely 


NPN News Bureau 
WASHINGTON—Creation of a tem- 
rary joint British-American Commis- 
on, charged with the task of integrating 
<port demand and supply, may be one 

tangible early result of the oil talks that 
me to a close here this week. 


The commission, establishment of 
vhich will be recommended by the con- 
ferees to the top flight policy committees 
representing the two nations, would serve 

a purely advisory capacity and would 

ntinue in existence only until such time 
is some sort of permanent international 
machinery, patterned after the Interstate 
Oil Compact and embracing all produc- 
ing countries, can be set up. 


As envisioned by the Anglo-American 
technical experts, the joint commission 





that may be held here in the next three 
weeks or so. Decision as to whether a 
joint meeting will be required will be 
made shortly. 


Meantime, the Senate national oil 
policy committee postponed indefinitely 
the start of formal open hearings, yield- 
ing to a request for delay from Secretary 
Ickes. The committee was to have 
begun public sessions May 2. 

Mr. Ickes based his plea for postpone- 
ment on the grounds that it would seem 
inappropriate to inaugurate open hear- 
ings at a time when “representatives of 
Great Britain and the U. S. are hold- 
ing important conversations with  re- 
spect to the world oil situation.” 


Ickes Outlines Reasons 




























NEWSMAGAZINE 
FOR OIL 
MANAGEMENT MEN 


PAW Estimates Effect 
Of Stripper Plan 


NPN News Bureau 


WASHINGTON — PAW Production 
Director Knowlton, May 2, urged mem- 
bers of PIWC’s production committee 
to carefully consider OPA’s proposal 
dealing with stripper well subsidy pay- 
ments, observing that “there is every 
indication that your judgment and _ that 
of PAW will carry great weight in Judge 
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ns ner as did the U. S. Bureau of Mines be- man Maloney “are not at a policy mak- — « The CommAEe was asked to take 
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Shell Co. Marks '100-Octane Week’ by Dedicating 


New ‘Cat’ Cracking Units at Wood River, Ill. 


By V. B. Guthrie, 
Associate and Technical Editor 


ST. LOUIS — On the same plant site 
where, ten years ago to the day, the 
first shipment of i100-octane gasoline was 
made to the U. S. Army, a time capsule 
was buried with fitting ceremonies on 
April 30 at the dedication of the new 
twin catalytic cracking units o! Shell Oil 
Co. Inc., at its Wood River, Ill., refin- 
ery. The ceremonies also marked the 
opening of “L00-Octane Week”, to bring 
to the nation’s attention the great serv- 
ice the oil industry has achieved in sup- 
plying our own and Allied fliers with a 
great volume of aviation gasoline su- 
perior to anything our enemies can pro- 
duce. 

The first delivery of 1000 gallons of 
the then 


April 30, 


“super” aviation gasoline on 


1934. as commemorated in 


the time capsule, was from a produc- 
tion of only a few hundred barrels a 
dav at the Wood River plant. It 
a straight-run gasoline, made from se- 
lected crudes, with Ethyl fluid added to 
bring it to 100-octane. 

Today, total output of aviation gaso- 
line at Shell’s Wood River plant is 
around 15,000 b/d, enough to send 400 
bombers a day overs the longest mission 
in Europe. Much of it is superior in 
quality to 100-octane fuel. 

The hermetically-sealed time capsule 
contains a sample of the original avia- 
tion gasoline, the formula for its manu- 
facture, copies of the contracts for de- 
liveries, and also a scroll commemorat- 
ing Shell Oil Co.’s contribution to the 
development of aviation, for some fu- 
ture generation to read. 


was 


“This scroll simultaneously commem- 


Mrs. Doolittle Takes Part in Wood River Ceremony 





Time capsule containing one gal. 


of original 100-octane gasoline and copy of 

the contract with the Army Air Forces under which the Shell Oil Co. shipped the 

first super fuel, April 30, 1934, is being lowered into a monument by (left to right) 

Alexander Fraser, president of the Shell company: Mrs. James Doolittle, wife of 

the flying hero, Lieut. Gen. Doolittle, and Under Secretary of War Robert P. Pat- 

terson. at Wood River. Ill.. where the company commemorated the tenth anniver- 
sary of the first commercial delivery of the fuel 





events,” states the 


related 
document, which is signed by Alexander 
Fraser, president of the company, “whic! 


orates two 


draw their significance from the fact 
that they symbolize the progress mad 
in one industry during the brief spac 
of a decade. 

“The first of these events is the tent] 
anniversary of the development of th: 
first 
in commercial quantities. 


100-octane gasoline ever produce: 
The second j 
the completion of a huge new plant, pr 
ducing gasoline of far higher than 100 


octane quality. 


‘Shapes Outcome of Struggle’ 


“But this scroll must do more tha 
merely commemorate these events. — | 
must also set forth the conditions th 


make them seem worthy of commemora 
tion. As this is being written the work 
is writhing in the throes of the greate: 
military struggle in its history. It is 

conflict of ideals. The out 
come of this world-wide war may wel 
determine whether the men of the futur 
who unearth read this scroll will 
have made greater progress toward th 
attainment of mankind’s ultimate goal 
than we have made during a like spa: 
in our history. But of this much we 
are certain: The events this scroll com 
memorates are playing a significant rol 
in shaping the outcome of this 


gle.” 


opposing 


and 


strug 


The burying of the time capsule was 
only a part of the ceremonies dedicating 
Shell’s new fluid catalytic cracking pro: 
ess units. Robert P. Patterson, under 
secretary of war, spoke twice at the re- 
finery; by radio on the Army Hour p1 
gram, to honor “100-octane Week” and 
during the formal dedication ceremonies 
Several thousand Shell workers, thei 
families and friends, gathered under a 
huge pavilion to hear Mr. Patterson and 
other speakers tell of the part the Amer- 
ican oil industry is playing to winning 
the war by supplying super quality avia- 
tion gasoline. The United Nations’ pro- 
duction of 100-octane gasoline has now 
reached the volume of 400,000 barrels 
a day, said Mr. Patterson, the greater part 
produced in this country. 

Mr. Patterson presented figures show 
ing the extent of bombing in recent 
weeks of Europe and other theaters of 
“Our 100-octane gasoline — has 
also played a great part in 
ment of this that has meant. the 
difference between life and death OI be > 
ing permanently crippled to thousands 
of American soldiers,” he 
U. S. Air Force carried 
pitals 18,000 sick and wounded from 
the African theater. They ferried 17,000 
more from the New Guinea jungles 


War, 


a develop- 
war 


said. “Th 
back to | 


Port Moresby. Had the planes used 
lower octane fuel, 30% of these n 
could not have been moved. 


“Quicker take-offs and make-shift 1 
ways, greater load lifting power, longer 
range; these advantages come from 
work done at the 100-octane refineries 

If you our transport 
planes with giant gliders in double tow 


could see 


behind them, you would realize wher 
aviation long as 


American is going as 
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you will fuel their planes with more and 
That job is up to you,” he 
refinery 


more power. 


told the crews. 


President Fraser spoke of the achieve- 
industry in this country in 
meeting the demands of global war. “The 
(American system, the system in which 
management and labor have judiciously 
used the collective capital of millions 
f investors, has not only survived these 
years of economic upheaval and the mor- 
tal peril of war,” he said, “but has gone 
on to prove that this tri-partite group 
working together can accomplish mira- 


les 


ments of 


Fraser Lists Advantages 


“It has far exceeded the production 
f our enemies who had been stealthily 
preparing for war for ten long years,” 
Mr. Fraser. “It has given us the 
largest navy in the history of the world. 
It has enabled us to produce a volume 
f merchant ships during the last year 
far exceeding the production of all other 
the world combined. Not 
nly have we been able to supply and 
equip eleven million men in our armed 
scattered over the face of the 
lobe, but in addition we have also been 
able to send substantial quantities of sup- 
plies across the seas to assist the United 
Nations.” 


said 


ountries in 


torces 


Speakers at the dedication ceremonies 
besides Under Secretary of War Patter- 
President Fraser were: R. C. 
manager of the Wood River 
refinery; Hugh W. Cross, lieutenant gov- 
Illinois, Rear Admiral T. Earle 
Hipp of the Navy Bureau of Supplies and 
Accounts and Maj. John D. Craig of the 
U. S. Army 


son and 
Roberts, 


ernor of 


Forces. 


United Nations 100-octane Output 
Tops 400,000 b/d, U. S. Reveals 


NPN News Bureau 
WASHINGTON—The United Nations 
s of May 1 will be producing 100-octane 
gasoline at a rate greater than 400,000 
b/d, it was revealed at a press con- 
ference attended by PAW Ickes, Assist- 
int Deputy PAW Brown and Army and 
Navy officers in the Interior Department 
April 28, preparatory to “100-Octane 
Week” (May 1-7), which will be observed 
the tenth anniversary of the super-fuel 
tribute to the oil industry’s manage- 
nt and labor for the job they have 
ie stepping up production of aviation 
oline. 


This figure is about ten times the out- 
of all refineries and synthetic plants 
Axis Europe before round-the-clock 

to take a great toll of 

my war facilities, newsmen were told. 

lighlights of the press conference, led 

of by Mr. Ickes, with Mr. Brown supply- 
technical explanations, follow: 


ibing began 


“Today’s Allied production of more 
100,000 b/d—enough fuel to send 
100 planes over Berlin every day in 
year, if we wanted to use it that 


lt 


MA 3, 1944 





“To Workers and Producers of 100- 
Octane: 

“On this tenth anniversary of 100- 
octane gasoline, the Army Air Forces 
extends its congratulations. You work- 
ers and producers deserve the recog- 
nition of ‘100-Octane Week’ for you 
have won a battle. This has been a 
victory of prime importance for with- 
out it the victories that take place 
daily in the skies would be impossible. 
You have supplied the fuel to power 
our aircraft in the past and the AAF 
can plan even greater blows to the 
enemy with confidence that you will 
not fail us in the future.” 

H. H. Arnold 
General U.S. Army, 
Commanding General 
Army Air Forces 


Admiral King 





Military Chiefs Laud 100 Octane Workers and Industry 








Gen. Arnold 


“On this tenth anniversary of 100- 
octane, the Navy salutes the thousands 
of men and women of the petroleum 
industry efforts have made 
possible the production of this fight- 
ing fuel. One-hundred-octane 
us an advantage in the air. It puts 
our fliers on top—and keeps them 
there. The constantly intensified war 
in thé skies requires more 100-octane 
production without delay. The Navy 
is confident you will wholeheartedly 
meet this challenge to help speed the 
wings of victory.” 


whose 


gives 


Ernest J. King, 
Admiral U. S. Navy, 
Commander-in-chief U.S. Fleet 








way—still isn’t all we need or all we 
are going to get.” 

2—Total cost of all new aviation gaso- 
line facilities, world wide, will be in 
neighborhood of $900,000,000, of which 
$760,000,000 will be for plants in U. S. 

3—Eighty-two per cent of ultimate 
capacity of 100-octane plants in U. S. 
will be privately owned. In terms of 
investment, private Companies will have 
obligated roughly $550,000,000 of their 
own 100-octane 
facilities between Pearl Harbor and end 
of 1944. Government investment” in 
same period will come to about $210,- 


000,000. 


money in expansion of 


Small Companies Help 


4—At rate of U. S. 100-octane produc- 
tion on May 1, every man working in 
plants would be personally responsible 
in course of a year for making 38,000 
gallons of this fuel. It takes 140,000 
men to operate aviation gasoline plants, 
and various components 
blended to make the fuel. 

“The larger oil companies refine about 
four-fifths of the nation’s crude oil, but 
the job of making 100-octane gasoline 
was not assigned exclusively to them,” 
Mr. Ickes pointed out. “Some 35 of the 


which are 


smaller refiners have been brought di- 
rectly into the program and 16 of ap- 
proximately 70 100-octane 
ducing units have been entrusted to their 


major pro- 
care.” 

The story of what the oil industry 
was able to accomplish in obtaining more 
aviation fuel in a hurry with one hand, 
while putting up new facilities with the 
other, was a typical example of Ameri- 


can ingenuity and co-operation. Here 
are a few of the accomplishments: 
1—Seventy-two smaller units were 


converted from making motor gasoline 
blending stock to turning out 100-octane 
ingredients. 

2—Fourteen catalytic cracking plants, 
which had been employed for the same 
purpose, were switched over early in 
1942 to producing base stocks for 100- 
octane. 

3—Polymer plants, which likewise 
made “cream and sugar” for motor gaso- 
line, were modified so they could make 
a high-octane blending agent called cod- 
imer. 

4—All refineries in the U. S. 
operated under PAW as though they 
were part of a single unit. 

5—Altogether there were some 200 
major and minor projects of conversion, 


were 


5 














alteration and adaptation of existing fa- 
cilities to bridge the gap until the new 
plants could be constructed. 

6—As a result, the average yield of 
100-octane fuel from a barrel of crude 
was increased from .21 bbl. to .42 bbl 

7—Sixty-five per cent of the increased 
output of 100-octane during the first tw 
years after Pearl Harbor was figuratively 
taken out of a hat by chemical magi 
and mechanical adjustments. Although 
41 major units were completed in that 
period, only 35% of the increased and 
20% of the total octane came from the 
new plants. For the must 
credit the ingenuity of the petroleum in 
dustry. 


rest, we 


A Peacetime Resource 
The nation’s $760,000,000 outlay for 
new 100-octane aviation gasoline facil 
ities should be a 
well as a 


sound peacetime in- 


vestment as powerful wat 





weapon, according to the PAW-prepared 
resume. 

“Because of the flexibility of modern 
refining equipment, the industry will not 
be faced with the alternative of con- 
tinuing to turn out high-octane aviation 
quantities or of 


gasoline in wartime 


abandoning its huge investment alto- 
gether,” the report said. 
“For one thing, expansion in both 


commercial and private flying is expected 
to prov ide a continuing market for con- 
siderable quantities of aviation fuel. For 
inother, many of the new catalytic crack- 
ing units that built as part 
of the war program can be converted 
to peacetime use to increase both the 
quantity and quality of postwar motor 
gasoline. To a certain extent, the same 
can be said of facilities for producing 


have been 


various types of blending agents used 


in 100-octane fuel.” 





I. P. A. A. Board Hits U. S. Meddling in Industry 


Special to NPN 
BRADFORD, Pa.—Government pat 
ticipation in the oil 
stern frown from the board of directors 
of I.P.A.A. in resolutions adopted at the 


three-day mid-veai 


business drew a 


conclusion of the 
meeting here, April 29. 

In the series of resolutions, the dire¢ 
tors applauded the appointment of a 
Senate committee on national oil policy 
and pledged efforts 
port in its coming investigation.’ 

The LP.A.A. reaffirmed 


“to the encroachment of the U. S. gov 


“our and our sup 


its opposition 


ernment into business in competition with 
private industry. Congress is requested 
to reject Senate Bill 1773 insofar as said 
bill would permit condemnation of pri 


lands 


within and contiguous to Naval reserves.” 


vately-owned or controlled oil 


The Association expressed opposition 
“to government participation in the oil 
general Saudi 
Arabian pipeline proj®ct specifically 
Other resolutions adopted follow: 


industry in and to the 


EMERGENCY PRICE CONTROL: 
“We _ petition Congress to renew the 
Emergency Price Control law and_ in 
renewing said law that the same b 
amended to provide more certain and 


definite standards to guide that office in 
administering provisions of price contro] 
as affecting crude petroleum and _ its 
products.” 

MANPOWER: Asked “that the Pets 
leum Administrator for War make stron; 
application to the government agence 
concerned to secure deferments for men 
engaged in essential work in this industry 
so that the exploratory and development 
program recommended by the law 
be fulfilled.” 

CO-OPERATIVES: — Thy 
that 
application of 


Can 


wssociation 


urged Congress “provide for th 


income tax laws to all 


co-operative associations engaged in the 


production or distribution of goods and 
commodities,” except for those marketing 
farm goods. 


WELL SPACING: 


Recommended th 


Petroleum Administrator for War decen 


6 


tralize its regulations and administe1 
them through local divisions. 

At the morning session of the final 
day, Rep. Disney, Oklahoma, disclosed 
that he 


course of “the expiration of every ex- 


plans to introduce a bill in the 


ecutive order, rule or regulation at th« 
end of each two-year session of Congress 


to make 


tive department of our government.” 


a complete check of the execu 


He also sought support for a measur 
income tax will be limited by 


amendment to 25‘ in 


whereby 
constitutional 
peace time. 
Raymond B. Moley, Newsweek's editor 
on national affairs, speaking at an “oll 
the record” luncheon, April 29, warned 
igainst the trend toward class distinction 
in politics and urged a return to parts 
division 
that the 
to our national security was 
both 
Martin of Pennsylvania, who spoke on 


Ralph T. Zook 


\ warning 
a threat 


sounded by 


Arabian pipeline 


Governor Edward 


the opening day, and 
I.P.A.A. president. 
“The 


isily 


proposed Arabian pipeline may 
lead us into a third World War,” 
Martin stated. “Tt 
American taxpayers not less than $160 
000,000. The money for the prosecution 


Governor will cost 


of the war can be much better used 
in the development of our own hom 
fields. Arabia is on the other side of 


the world. Always remember that armies 


ind nations should retain control of 


their source of supply.” 

Governor Martin charged that the New 
Deal 
control the oil business. 


prevented,” he 


want ti 
“That must be 
“ss sincerely be 


and its economic fascists 


warned. 


lieve the salvation of America depends 
upon maintaining free enterprise at 
home.” 


Mr. Zook, in his 
the building of the 


talk, feared 


Arabian 


that 
pipeline 
it this time would lead to a permanently 
depressed domestic oil industry which. 
in turn, would threaten the safety of the 


country in the event of future wars 








“Because of the economic and con 
petitive conditions in the Middle East 
Mr. Zook said, “the laying of this pip 
line at this time can bring on the mark 
an additional 600,000 bbls. of crude « 
daily. 

“If this oil does not appropriate tl 
European and African market, then tl 
600,000 bbls. daily of new producti: 
will be ‘knocking at the door’ of t] 
U. S. on a competitive basis which w 
freeze the of our domestic oil 
not above and perhaps below the presi 


level.” 


price 


Report Solid Gains Attained 
In East Coast Oil Studies 


NPN News Bur 

NEW YORK — Fundamental researi 
work to determine the place of the smal! 
marketer in the oil industry was order 
continued by the Atlantic Coast Oil Ass 
ciations Conference at its third annua 
meeting at Commodore Hotel here 
April 26. Approval was voiced of tl 
progress made to date by Secretar 
Clyde G. Morrill in the research. 

Studies of taxation, new and old prod- 
ucts which are part of the petroleum 
distributor's marketing operation, cost of 
operation and interindustry relationships 
Studies of specifi: 


were also proposed. 
markets will follow. 

It was also unanimously voted to re- 
organize the conference for a_ greatly 
expanded job this year, and a committe: 
headed by H. B. Van Cleve of the Mari 
time Petroleum Corp., was directed t 
formulate a detailed program to be r 
ported at an early meeting. 

The meeting reviewed the past year 
briefly, noting as a matter of accomplish- 
ment, that the activities of the confer- 
ence had contributed heavily to a much 
smoother operation of PAW, ODT, OPA 
and manpower regulations. 

Increased spread on fuel oils, gained 


largely through the conference’s presenta 


+ 


tion, has meant an additional return t 
retail distributors of range oil and distil- 
late of almost $10,000,000 on the Atlan- 
The fight for DSC com- 
pensation for the 3° transportation ta’ 
has resulted in at least $400,000 more in 


primary supplier’s returns 


tic Coast alone. 


independent 
the re port points out. 

It was also revealed that the confer- 
ence had made numerous spot checks t 
provide Washington agencies with factual 
condition 


consumer Ta- 


information on changing 


distribution, particularly, 
tioning. 

In addition, the conference helped in- 
stigate and form the gasoline and fue 
oil jobbers subcommittees in PAW nd 
committees in OPA, local 

More than 100 pag I 


special reports have been issued to 1 


the advisory 


and national. 


bers during the year and all importa 


WPB, PAW and OPA printings 
been distributed. Constant conta 
being maintained with all regulaton 


officials in government departments, as 
well as legislators in Congress. Clos 
contact is already established with th 
newly formed Small Business Di 

of the Bureau of Foreign and Domesti 


Commerce in Washington. 
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Tanham Heads Industry Group Revolt Within WLB 
Demanding Judicial Review On Union Security 


NPN News Bureau 

WASHINGTON — Filatly rejecting 
a majority decision of public and labor 
members granting union employes a 
maintenance - of - membership _ provi- 
sion, the industry group, led by an oil- 
man, James Tanham, a vice president 
The Texas Co., shook the War Labor 
Board on April 29 by requesting a ju- 
dicial review of the board’s authority to 
grant union security. 

The decision, which marked a com- 
plete break between the majority and the 
industry members on the union security 
issue, was made in the dispute involv- 
ing employes of the Humble Oil Co., 
Ingleside, Tex., who are members of 
Local 316, Oil Workers’ International 
Union, C.LO. 

The policy of the board in providing 
for maintenance of a voluntarily estab- 
lished union membership has become 
the equitable and stable foundation for 
o-operative industrial relations and 
tands justified by the American record 
f production for the war, unmatched 
inywhere else in the world,’ public 
1embers of the board declared in their 
ritten opinion 


Doubt Production Helped 


By a vote of 8 to 4, with industry 
embers dissenting, the board granted 

standard voluntary maintenance 

membership clause to the union, thus 
versing the action taken by the Eighth 
tegional Board at Dallas, which had 
ejected the union’s demand for a main- 
tenance clause 


The labor members wrote an opinion 
curring with the majority opinion and 
plying to the industry opinion, in 
hich the dissenting group declared that 
ifter more than two years of contention 
the majority that union maintenance 
lped production, it had received no 
demonstration of that assertion, but had 
found, on the contrary, many cases in 
ich the Industry 
embers cited the coal and steel strikes. 
Mr. Tanham’s declaration that, in his 
ion, the granting of union mainte- 
ce was “unlawful” and that the mat- 
should be submitted to a court test 
a sharp answer from Chairman 

\\ H. Davis 
lf Mr. Tanham were supported in his 
lion, Mr. Davis suggested that one 


hem would have to resign, since the 
ho 


reverse Was true. 


ird which disagreed on the law- 
ss of a directive could not enforce 


ttening Mr. Tanham’s dissent some- 
the industry members, in their 
n, stated 

Because of the frequent challenge, 
irned counsel. ot the board’s au- 

ty to impose its form of mainte- 
we would welcome a_ judicial 

mination of that question.” 

e board based its reversal of the 
board’s rejection of the union’s 

nd for a maintenance clause on the 

d that “the rejection of the provi- 


3, 1944 


sion for the maintenance of the volun- 
tarily established membership of an ac- 
knowledged responsible union was a 
contravention of the policy of the Na- 
tional Board”. 

The main foundation of this national 
policy, declared Dr. Frank P. Graham, 
who wrote the opinion for the public 
members, are twofold, one, that “the 
maintenance of a voluntarily established 
maintenance union membership is a 
national necessity for the stabilization of 
union-management relations during the 
war” and, two, that such maintenance of 


James Tanham .. . . doubts union 
maintenance spurs production. 


membership as an equitable necessity “is 
reinforced by the act of Congress re- 
quiring stabilization of wages” 

The best answer to the question as to 
whether WLB has a maintenance of 
membership policy is in the record, Dr. 
Graham stated. He revealed that in 
291 cases involving maintenance of mem- 
bership, the board, between Jan. 12, 
1942, and Feb. 29, 1944, had decided 
271 cases in favor of maintenance of 
membership and in two cases submitted 
the issue to a referendum of the em- 
ployes. The provision was denied in 18 
cases. Regional boards and commissions 
granted maintenance of membership in 
783 cases, denying it in only 34. More 
than 1,760,000 workers were involved 
in the national and regional cases, it 
was pointed out. 


Fear Industrial Disruption 


The public members’ opinion recalled 
that the necessity for the stabilization of 
unions in a world at war was made clear 
during the early days of the National 
Defense Mediation Board, when the 
most explosive issue was the open shop 
demanded by management vs. the union 
shop championed by unions. 

“These two positions,” the opinion 





declared, “honestly and stubbornly held, 
if unreconciled, would result. in indus- 
trial disruption and the monthly loss of 
many millions of man hours in produc- 
tion.” 

Concerning the board’s decision in the 
Humble case, the opinion stated that 
“on the record in this case, the union 
is democratic in organization and is re- 
sponsible and co-operative in the main- 
tenance of the contract and in keeping 
the no-strike pledge.” 

The industry 
part, stated: 

“The issues raised by this case and 
by the majority before us requires a 
frank and forthright statement. 

“We are confronted with a theory of 
finality in the decisions of this govern- 
mental agency, without provision for 
judicial review, to which we cannot sub- 
scribe. We find expressed in the ma- 
jority opinion a flood of ilealistic de- 
clamations but a dearth of demonstration. 
We assert that the philosophy expounded 
by the majority leads inevitably to de- 
nial of the very ideals for which our 
country is fighting the present war. We 
condemn the majority proposed policy 
on unjon maintenance because, in our 
opinion, its application contemplates 
widespread undemocratic restriction of 
the rights of workers and of employers; 
because it would spread more or less in- 
discriminately in industry a device un- 
proved as an aid to production; and be- 
cause it would constitute a potent threat 
to harmonious industrial relations so nec- 


members’ dissent, in 


essary now and in the postwar period. 
Contrary To Democracy 


“More specifically, we dissent because: 

“1. It is contrary to the principles of 
democratic government for this, or any 
other governmental agency, to make 
union membership a condition of em 
ployment. 

“2. After more than two years of 
contention by the majority that union 
maintenance, can be and has been used 
offered no demonstration but, on the con 
trary, find in many cases that the reverse 
has, unfortunately, been true. 

“3. So-called union maintenance, now 
to be a board policy, has permitted th« 
use of a worker’s money, dues and assess- 
ments, for political purposes contrary to 
the worker’s personal choice and ideas. 

“4. It is an affront to the patriotism 
of American workers for an agency of 
this government to offer material re 
ward for a no-strike pledge in time of 
war. 

“5. Union discipline, whether made 
possible by a union shop or by union 
maintenance, can be and has been used 
to halt production and to force action 
by the government, including this board. 
The majority policy contains no provision 
against repetition. 

“6. The majority policy, even if 
otherwise unobjectionable, is no guaran- 
tee of alert and responsible union leader- 
ship. 

es We believe that the national 
board’s action in this case will result in 
a loss of prestige and of stabilizing in- 


(Continued on p. 54) 


























Highlights of 1944-45 Fuel Oil Ration Changes 


NPN News Bureau 
WASHINGTON — The thinking of 
OPA fuel rationing officials on several 
specific angles of next season’s fuel oil 
rationing program has nearly crystallized, 
and details on period dates, thermal peri- 
ods, early summer deliveries, minimum 
dumps on “extra” allotments, hardship 
rations and expansion of ration banking 
will be presented fully in OPA’s 
Fuel Oil Industry Letter. 
A discussion of several points treated 
in the industry letter, which is now at 
the printers, has been made available to 


next 


NPN through the co-operation of Al 
Whitman, OPA fuel rationing chief. 
Highlights follow. 

First, as to period dates: The new 


1944-45 coupon will be almost identical 
with last year’s and will contain both in- 
ventory coupons and change makers. 
However, dates for the periods will be 
changed. Last year the dates were set 
on a nationwide basis (except in the 
South) so that about 20% of the degree 
days fell in each period. This meant 
that a considerable part of the ration— 
nearly 40%—was validated on July 1 
and could be used in period I. 

Under that plan, there was no encour- 
agement for proper consumer budgeting 
while those who were overconsuming did 
not come in to local boards until rather 
late in the year, both of which conditions 
were undesirable. 


Two Proposals Made 


Two proposals were made to correct 
this situation: was completely to 
eliminate the inventory coupons, the 
other to put higher percentage of degree 
days in the first period, thus making the 
start of period 2 fall on a later date. 
OPA has decided on this latter plan be- 
cause of the need for program flexibility. 


one 


No final decision has been made on the 
number of degree days that will go into 
each period, but OPA contemplated 30% 
in the first period; 15% in each of the 
next three periods; and 25% in the fifth 
period. This arrangement will auto- 
matically advance the validity date of 
period 5 coupons by about two weeks. 
These dates have already been checked 
by OPA with its field organization and 
OPA is now checking 
industry advisory council. 


them with its 

Under the contemplated period ar- 
rangement outlined above, adequate cou- 
pons should be available to make good 
summer deliveries, OPA believes. After 
the first period is over, delivery problems 
for the rest of the year should be con- 
siderably eased, it is pointed out. At the 
same time, the new degree-day period 
system will help keep the consumer sup- 
ply more definitely related to degree- 
day requirements. The most obviously 
wasteful consumers, Mr. Whitman points 
out, will have to come in to the boards 
earlier in the year for additional rations, 


Revealed by Whitman; New Dates for Periods 


which will give the boards a chance for 
careful review. 

In the letter now ready to go to the 
industry, Mr. Whitman has taken up a 
number of industry suggestions, giving 
reasons for OPA’s decision. 

On the subject of thermal periods, he 
has pointed out that OPA has received 
a large number of recommendations re- 
garding the period setup, ranging from 
complete elimination of all periods to 
conceivable alternative. Most fre- 
quent recommendation was for a straight 
setup for the 


every 
three-period entire ra- 
tioned area. 


5 Periods to Continue 


OPA’s decision is to continue the pres- 
ent five-period arrangement, again per- 
mitting the combination of periods 2 
and 3, 4 and 5, in the Midwest 
South, and hoping that it may be possi- 
ble to also combine periods 4 and 5 in 
the East later in the season, if the sup- 
ply situation warrants. 

Compelling reason for this, said Mr. 
Whitman, is the necessity of maintaining 
a tight, though flexible, control over fuel 
oil use. In addition, PAW strongly urged 
that the five-period system be continued 
next year. 


and 


On the question of summer deliveries, 
OPA received a number of suggestions 
that these be permitted to begin after 
May 1 or June 1. Actually, OPA has 
decided that the new 1944-45 coupons 
will be made valid as of July 1 and 
everything possible will be done to for- 
ward the necessary material to boards in 
time to start coupon issuance as of that 
date. 

July 1 is apparently the earliest pos- 
sible date that can be met. OPA is loath 
to accept kind of coupon credit 
plan permitting earlier deliveries and be- 
lieves the industry is just as anxious to 
avoid coupon credit. 

One of  industry’s 
recommendations, said Mr. Whitman, was 
that OPA change its regulations to elim- 


any 


most important 


inate, as far as possible, the number of 
“bobtail” deliveries incurred in issuance 
of extra rations. Proposals along this line, 
advocated to save manpower, trucks, and 
tire wear and other delivery economies, 
took several forms, including: 

1. No delivery to central heaters under, 
say, 100 or 150 gal., or 25 to 50 gal. to 
space heaters. 

2. That in no cases, except possibly 
where supply conditions are unusually 
tight, should boards issue a hardship ra- 
tion in an amount “below that required 
to put the consumer back on his ration 
for the rest of the year.” 

3. That prior to period 5, a 
of coupon exchange be reinstated in the 
regulations whereby a consumer, or his 
supplier, could bring his coupons into 
his board or any board to exchange cou- 
pons not yet valid for currently valid 
coupons. 


system 
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4. Or as an alternative, that suppliers 
be permitted to extend coupon credit 
to their customers. 

5. That prior to issuance of the 1944 
45 rations, boards be required to re-exam- 
ine all cases where consumers had be 
granted extra rations, granting increases 
if needed—perhaps within the limits 
a maximum 


increase. 
Outlines Conclusions 


Each of the above recommendatii 


4 


and others, have been discussed within 
OPA and with industry committees and 
members, said Mr. Whitman. He out- 
lined OPA’s conclusions: 

“We will endeavor to work out a plan 
whereby boards can send to district 
offices reports and recommendations to 
increase the annual rations of those hard- 
ship applicants who have tried consci- 
entiously to conserve but have proved 
that they just can’t get along. This will 
help eliminate multiple hardship grants 
and reduce small deliveries. 

“Some kind of coupon exchange will 
be permitted before period 5 in cases 
bobtail deliveries 
Under the contemplated plan, 
applications can be made by the cor 
sumer or by a supplier for the consumer. 
Boards will be given the option of per- 


mitting the exchange, or issuing a hard- 


where are otherwis 


involved. 


ship ration. 

“Barring unusually tight supply condi- 
next our instructions will 
clearly state any extra ration granted 
should be sufficient to put the applicant 


tions, year 


back on his ration for the rest of the 
heating season. 

“Requirements that the applicant must 
have made ‘reasonable efforts’ to con- 


serve will be continued. So will the pro- 
that the amount issued shall b 
the minimum to avoid undue hardship. 
This means that boards who are certain 


vision 


that increased conservation is clearly 
possible, can and will undoubtedly tak 
the opportunity for conservation int 
consideration. 

“If our study of hardship cases indi- 


cates the need for further revisions, thes 
will be made. 
“We believe that the above innov 
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hould provide real relief within the 
framework of sound rationing procedure. 
Small deliveries after period 5 are, in 
our opinion, a problem of economy, not 
inanpower or truck wastage. We cannot 
consider any proposal that would give 
1 extra bonus to an over-consumer, or 
iy plan that involves coupon credit.” 
More suggestions were submitted on 
hardship rations than on any other sub- 
ject, Mr. Whitman said. One recom- 
mendation was to permit non-residential 
to be eligible for additional 
rations in cases of undue and immediate 
hardship. Amendment 2 to ration order 
11 has been put into effect and _ this 
recommendation is now operative. 


premises 


The fuel ration chief said many recom- 
mendations were received from dealers 
and associations on the hot water ration 
question, the consensus being that cur- 
rent formula was inadequate. An _ in- 
50% was requested and a 
number of OPA’s field officials agreed, 
Mr. Whitman said, and continued: 


crease otf 


“Actually, facts available to us indi- 
cate that the problem lies not so much 
in the allowance, but in the fact that 
onsumers have not been convinced of 
the necessity for cutting hot water use 
to save oil. 

Mr. Whitman admitted frankly that 
OPA has not done a good job of con- 
sumer education on the hot water con- 
servation phase of the fuel oil rationing 
program and said a real effort will be 
made to correct this weakness. 

Boards have already been instructed, 
he said, on the procedure for handling 
applications for additional oil to take 
care of undue and immediate hardship 
wising from lack of oil for summer hot 
water. 


Russell Brown Fights On for Crude Increase 


After Vinson Lists Reasons for Refusal 


NPN News Bureau 

WASHINGTON — Russell B. Brown, 
I.P.A.A. counsel, continued his fight 
for a crude oil increase this week after 
Economic Stabilizer Vinson termed pure 
“poppycock” warnings by industry rep- 
resentatives that a general price boost 
was necessary to avert a critical oil 
shortage. 

Appearing before the House banking 
committee on May 1, Mr. Brown urged 
the legislators considering extension of 
OPA price powers to write specific 
crude price legislation into the new act. 
Contending that OPA had _ interpreted 
the price control act in a_ lop-sided 
fashion—to hold down prices to stimu- 
late production—Mr. Brown said the big 
question was “administration”. 
He charged that there is a “deep-seated 
misconception of the law”, 


one of 


Some specific direction regarding 
crude prices must be taken by Congress, 
he added, or OPA will never recognize 


this basic principle—increasing prices 
to stimulate production. 
In his appearance before the Sen- 


ate banking committee last week, Mr. 
Vinson declared that events had proved 
he was correct in turning down requests 
for crude oil price increase. 

Mr. Vinson said that there was much 
talk a year ago by the industry of an 
“oil famine”, but that this had not devel- 
oped. He then dragged the Arabian 
pipeline proposal into the argument, as- 
serting: “Oil men say today there is a 
sea of oil lying under the U. S. and now 
think we have a tremendous reserve of 


Chart Shows Crude Prices Trail Other Commodities 
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This chart showing average annual prices of crude petroleum (at the well), 

bituminous coal, lumber, all commodities and hourly wages in the U. S. was 

Presented by I.P.A.A. Counsel Russell B. Brown in his plea for an increase in 
crude oil prices before the Senate banking committee on April 25 


oil. I believe the proposed Arabian 
pipeline might have had a little some- 


thing to do with their present  state- 
ments.” 
Vinson Cites Reasons 
To back his argument that he was 


right in turning down requests for crude 
price increase, Mr. Vinson listed these 
points: 

1—Importations from foreign sources 
have steadily increased. In this con- 
nection, Mr. Vinson said imports from 
the Caribbean area were 
about 180,000 b/d. 

2—There was unprecedented demand 
for crude during 1943, and production 
of crude has also been unprecedented, 
keeping pace with the demand. 

3—There are still 175,000 b/d of West 
Texas sour crude which could be used 
if there were sufficient transportation 
to carry it to idle refining facilities, 
and “that is being worked out and we 
have hopes that this will 
grow before long.” 


now running 


movement 


4—There was only a net loss of 18,- 
000,000 bbl. in crude reserves at the end 
of 1943, compared with beginning of 
the year. “The cry that heard,” 
Mr. Vinson said, “was that we had to 
add to our reserves. In the first place, 
what are oil reserves for unless to use 
them in days like these.” 


was 


5—Despite the declaration that pres- 
ent crude prices do not provide suffi- 
incentive to wildcatters, “figures 
1943 more wildcats were 
drilled than in all history. According to 
P.LW.C. figures, only 2200  wildcats 
were drilled in 1937 and the number in 
1943 was 3800.” 


cient 
show that in 


Best” 


6—“If we need oil during wartime, 
proven territory is the place to go and 
get it.” 


“Proven Territory 


7—A program has been set up by 


PAW for 24,000 wells to be drilled 
during 1944, including 5000 wildcat 


wells, “and I am told that if that goal 
is reached, every wel! will be drilled 
that can be drilled, limited only by ma- 
terials and manpower. 

“IT submit,” Mr. Vinson declared, “that 
a 35c or 70c increase would not mean 
any more oil or any more oil wells 
drilled.” 

In attacking Rep. Disney’s bill, which 
would bring crude prices up to parity, 
using the 1936 index as basis, Mr. Vin- 
son said that if same principle were ap- 
plied to other products, such as coal, 
gas, copper, etc., an additional 10 bil- 
lion dollars would be added to prices 
of these products during one year pe- 
riod. 

Mr. Vinson told the senators that no 
formal application for general crude 
price increase has ever been submitted 
to OPA by industry itself, adding that 


of individual petitions for adjustment 











filed with OPA, 83 have been approved, 
nine disallowed, and five are still pend- 
ing, or a total of 97. 

Referring to Mr. Brown’s testimony be- 
fore the Senate committee early last week, 
that there were 4000 fewer wells pro- 
ducing at the end of 1943 than the end 
of previous year, Sen. Taft of Ohio asked 
Mr. Vinson for figures on well abandon- 
ments. 


‘Thinks’ Figures Are Safe 


Mr. Vinson replied that according to 
figures compiled by OPA from issues of 
an oil weekly, there were fewer well aban- 
donments during 1943 than in any year 
since 1933, but when Sen. Taft remarked 
that his figures were in conflict with Mr. 
Brown’s, the economic. stabilizer said: 
“T think you can safely say that there 
were fewer wells abandoned in 1943 than 
in any year since 1933.” 

In answer to this testimony, Mr. Brown 
told the House committee this week that 
according to Bureau of Mines figures, 
there were 4171 fewer wells producing at 
the end of 1943 and 12 months earlier. 

Mr. Brown also admitted in committee 
questioning that there were more wildcat 
wells drilled in 
years, but pointed out that these were 


1943 than in previous 


drilled predominantly on reserves previ 
ously discovered, mostly by major com- 
panies. 

He also told the House committee that 
the statement has been made many times 
by OPA that price does not have any- 
thing to do with drilling. On this, he 
showed a chart comparing well drilling 
with price over a number of years, point- 
ing out how closely price and well drill- 
ing are related. 

Before the Senate group last week, Mr. 
Brown said that the administration of the 
price control act with respect to petro- 


f 


Russell Brown. left, I.P.A.A. counsel, and James Brown. statistician for the organiza- 
tion, snapped during their appearance May | before the House banking committee 
in their support of a change in the OPA pricing powers that would permit an 


leum prices had not conformed to the 
purposes expressed or the standards pre- 
scribed in the act and had been con- 
trary to the best interests of the nation 
in the following particulars: 

1.—Price ceilings were established by 
the OPA that were not fair and equitable 
and would not effectuate the purposes of 
the act in that the ceilings established 
abnormally low. The price of 
crude petroleum was frozen, but the cost 
of the items entering into the production 
of petroleum was not fixed. 


were 


2.—There was no condition existing 
at the time of the imposition of these price 
ceiling orders to support, as to crude pe- 
troleum, such orders as defined by th 
act. 


3.—There was no consultation with th 
representative members of the petroleum 
industry affected by the order. In fact, 
the administrative procedure established 
by OPA prevented such consultation and 
deprived the administrator of the benefit 
of industry opinion. 


No Meetings Held 


1—The administrator, pursuant to au 
thority given in the act, appointed some 
advisory committees within the industry 
but held no meetings with them and gav 
no heed to reecemmendations which they 
submitted voluntarily. 

5.—The administrator refused to exer 
cise his judgment to apply price ceilings 
on crude petroleum which all the facts 
indicated to be proper and necessary but 
on the contrary 
exercise of such judgment and discretion 


has long delayed the 
while he apparently searched for som« 
other method of doing what Congress 
indicated he should do through proper 
price ceilings. 

6.—A great deal of the funds mad: 
available to the OPA has been devoted 





increase in the price of crude 
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to the division of the oil remaining aft 
military requirements had been met be 
tween civilian and industrial users. Thi 
shortage, increasing with the growth 
military demands, has been contribute: 
to, if not caused entirely, by the failu 
of the administrator properly to a 
minister the act as written. 


Appeals Made Difficult 


7.—Recourse to the Emergency Cou 
of Appeals, provided in the act, was ne\ 
possible because, to conform to the pr 
cedure of that court it is necessary f 
appellant to supply transcript of the px 
ceedings before the OPA. It was nev 
possible to institute a case and have hea 
ings before OPA. 

8.—Such consideration as was gi\ 
by OPA to crude oil prices was limited 
small portions of the daily producti: 
and not to the problem of supply as 
national question. 

9.—Even on the limited and localiz 
petitions for relief that have been plac« 
before the OPA, the delay in arriving 
decision has been unduly long and h 
subjected petitioners to unnecessary « 
pense and waste of time. Any one of su 
petitions could have been decided wit] 
the matter of a few days. We char; 
generally that there has been evidence of 
a dilatory tendency which ill befits 
agency created to aid in the prosecuti 
of the war. 

In apparent answer to Mr. Brown's 
charge that OPA has not complied with 
the price contro! act provisions call 
for establishment of committees upon di 
mand of substantial proportion of indus 
try, the price agency, through Mr. \ 
son, entered the following reply in r 
ord of the Senate banking committes 

“Petroleum branch of OPA has com- 
plied in every respect with OPA pro- 
Section 2A of Emergency 
Price Control Act regarding appointment 
of industry advisory committees and con- 
sultation with such committees upon 
their request. At inception of price 
control under the act, 15° petroleum in 
dustry advisory committees were organ- 
ized upon initiative of this office sinc 
no requests by substantial portion of 
dustry were received to form industry 


visions of 


+ 


advisory councils. Hence, despite fact 
that formation of such councils is man- 
datory under Section 2A of Emergency 
Price Control Act only where substantial 
portion of the industry requests it, this 
office proceeded almost immediately to 
establish an organization wherewith « 
sultations with members of industry 
could be expedited. 


“Committees in Disuse”’ 


Since that time, however, the in 
try has been reluctant to use these « 


® National Petroleum Industry Advi 
Committee, East Coast Traffic Advisory Com 
mittee, Pacific Coast Traffic Advisory Commit 
tee, Natural Gas and Natural Gasoline Advi 
Committee, Refined Products Prices Advisory 
Committee for Dist. 1, 2, 3, 4, 5, Crude Oil 
Prices Advisory Committee for Dist. 1, 2, 4, 
and 5 and Petroleum Export Advisory ‘ 
mittee. 
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mittees as official advisors. We have, 
moreover, found that principal officials 
who were members of committees usu- 
ally chose to delegate to subordinate 
yperating personnel detailed questions 
arising out 6f price control. As a re- 
sult, such committees have largely fallen 
nto disuse. We have, however, organ- 
zed on April 22, 1944, for purpose of 
studying important question of heavy 
fuel oil supply and prices, a fuel oil in- 
lustry advisory committee and its mem- 
vers have recently been appointed. 
“Formal committees organized under 
Section 2A of the act have not been the 
nly groups with which this office has 
msulted. Petroleum industry has estab- 
lished an elaborate and_ representative 
ystem of industry committees which 
handle problems of price and supply on 
These 
sub-committees (district committees) op- 
rate under P.I.W.C. We have consulted 
th council and/or district committees 


ith national and regional basis. 


: all questions relating either to price 
f crude petroleum or petroleum prod- 
ts. Since these.committees have been 
idvisory groups for PAW they are much 
better informed on problems of supply 
ind price than any formal industry ad- 
isory committees which could otherwise 
We have asked 


a number of occasions, to be 


} 


have been appointed. 
them, on 


formalized as industry advisory commit- 
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° 


tees under Section 2A of the act. 


“They have been reluctant to act in 
that capacity and have preferred to deal 
with this office on informal basis. Since 
these committees are probably most rep- 
resentative group which could be formed, 
and since we have received no requests 
from any substantial portion of industry 
for organization of additional committees, 
we feel that the procedure adopted by 
this office is compatible with intent of 
Section 2A. We have been highly suc- 
cessful in our dealing with district com- 
mittees of P.I.W.C. We have not been 
informed of any dissatisfaction by indus- 
try or any segment of the industry with 
the method of procedure we have fol- 
lowed _ in with P.I.W.C. 
groups.” 


consulting 


Lending weight to general belief that 
he will endorse OPA’s recommendation 
dealing with stripper wells, Vinson told 
committee that there are 300,000 to 400,- 
000 such wells in the U. S. “which have 
less production per well and lifting costs 
are much higher per barrel but to make 
a long story short—I felt when I wrote 
my decision, that relief ought to be given 
to stripper wells. OPA has made a study 
of this at my request and has submitted 
a proposal which I have sent to the pe- 
troleum administrator for his considera- 
tion.” 
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Suspension Order Defense Presented by Polier 
As Only Means of Attack Against Black Market 


NPN News Bureau 

WASHINGTON — Resuming hear- 
ings on the gasoline black market, the 
special House oil investigating commit- 
tee, whose chairman is Rep. Lea of Cali- 
fornia, May 2, heard Shad Polier, OPA 
fuel director, vigorously 
defend the suspension order system as 
the only practical means of mass attack 
against the illegal sale of gasoline. 

At the same time, Mr. Polier referred 
to the Brockmeyer which had 
touched off a series of indignant ques- 
tions by committee members at a previ- 
ous hearing (see NPN, April 26, p. 3). 
Mr. Polier said that he found himself in 
a rather embarrassing position in that 
he found it necessary to apologize to his 
staff Since the previous hearing, he 
idded, he had received a complete file 
on the case and has found that it is “not 
at all” the case of two elderly people 
having been “over-reached”. 

Mr. Polier said the had been 
instituted because the Brockmeyers, in 


enforcement 


case 


case 


return for gasoline sold, had received 
improperly endorsed coupons as well as 
unendorsed coupons. There was no 
charge leveled against the couple for 
having taken counterfeit coupons, he 
idd 

Rep. Harris, of Arkansas, remarked 
to Mr. Polier that “if you are going to 


use that (unendorsement of coupons) as a 
tion against motorists, you had better 
get after me as well as many other mo- 
tor in the country”. Rep. Harris 
hat he had received coupons from 
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his local ration board and driven into 
a service station where the operator had 
endorsed them with his (Harris’) license 
number. More recently, he added, he 
has put his license number on all of his 
coupons. 

Rep. Brown, of Ohio, then asked Mr. 
Polier if the solution to entire endorse- 
ment problem would be to have local 
ration boards write the license number 
of applicant’s car on all coupons issued 
to the motorist. Mr. Polier said this 
was being done in many districts, where 
local board manpower would permit. It 
would help a great deal if all local 
boards in the country could pre-endorse 
coupons, he added, pointing out that 
there would still remain the problem of 
counterfeit coupons. 

In reply to a charge by Rep. Boren, of 
Oklahoma, acting as temporary chair- 
man of committee, that OPA red tape is 
making violators of many thousands of 
American citizens who have no desire 
to break a law, Mr. Polier pointed out 
that issuance of rations is done through 
local boards, composed mostly of volun- 
teer workers who have done a “tremen- 
dously fine job”. 

Mr. Polier’s defense of suspension or- 
der system was contained in a statement 


which he read to the committee. Ex- 
cerpts from the text follow: 
“Whatever the decision of the Supreme 


Court, OPA had no alternative except to set 
up a suspension order procedure which it rea- 
sohably concluded (and which the courts thus 
far have concurred in) was within its authority 
under the Second War Powers Act. Indeed, if 


the Second War Powers Act does not, in its 
present form, permit the setting up of such a 
system of administrative hearings, the public 
interest would require amendment of the legis- 
lation so as to provide that authority. 

“Protection of the integrity of the rationing 
system is alike in the general public interest 
and of honest business. That protection de- 
pends upon effective enforcement. Out of the 
experience of nearly one year and a half of 
rationing emerges unmistakably the conclusion 
that enforcement is and will continue to be 
utterly impossible without an administrative 
remedy being available to OPA. 


3,008 Prosecutions Instituted 


“The remedy of criminal prosecution has not 
been neglected. Up to April 1, 1944, 3,008 
prosecutions have been instituted by U. S. at- 
torneys upon the recommendation of OPA and 
2,283 convictions secured. Only 169 cases 
(amounting to 6.9%) have resulted in acquit- 
tals or dismissals. A very substantial part of 
the criminal cases have involved professional 
criminals, ranging from those counterfeiting 
ration currency or stealing it from local boards 
to those engaged in the distribution of these 
illicit coupons. Also included have been deal- 
ers purchasing, such coupons to cover up sales 
of rationed commodities without coupons and, 
in the field of gasoline, consumers who have 
obtained rations by fraudulent misrepresenta- 
tion or who purchased and used _ illicit 
coupons. , 

“11,502 cases out of a total of 14,853 in 
which such action has been taken, have been 
handled by proceedings. These 
figures reflect the considered judgment of OPA 
that by no other means can the diversion of 
scarce rationed commodities be prevented and 


have 


suspension 


the honest business man protected from dis- 
honest competition. 
“There is no doubt whatsoever that the 


federal courts would be unable to handle this 
mass of 
civil suit. 
“The appointed by the 
hearing administrator in the national office of 
OPA. The hearing administrator is responsible 
only to the administrator. Neither the com- 
missioners nor the hearing administrator has 
any internal connection with any other depart- 
ment of OPA and a separation is rigidly main- 
tained between them and_ the © enforcement 
staff which investigates violations and presents 
the cases. 
“On the 
the same 


cases by criminal prosecution or by 


commissioners are 


point that they are employed by 

agency as is the enforcement de- 
partment, it is interesting to note that 93.1% 
of all criminal prosecutions have resulted in 
convictions, 97.1 of all injunction suits have 
resulted in judgments for the Administrator, 
whereas only 86.6% of the suspension proceed- 
ings have resulted in suspension orders. 


Right 


conduct of hearings before commis- 
is covered by a procedural regulation 
which follows, except in those respects where 
it goes beyond, the recommendations of the 
Attorney General's Committee on Administra- 
tive Procedure in 1941. Hearings are open 
to the public, the respondent is entitled to 
counsel, to subpoena witnesses, to secure testi- 
mony and to the right of cross examination. A 
transcript of the hearing is kept and an appeal 
to the hearing administrator is a matter of 
right. Upon such appeal, an independent ex- 
amination of the record is made by the hear- 
ing administrator. 

“Pending the appeal, the respondent is 
entitled to a stay of the suspension order and, 
in fact, is granted a further stay pending his 
application for review by the courts. 

“The charge is made that the administrative 
proceedings make no _ provision for judicial 
The fact is that these proceedings, 
like the proceedings before the Interstate Com- 
merce Commission, Federal Trade Commission, 
Securities and Exchange Commission, and all 
other federal administrative agencies, are sub- 
ject, as a matter of right, under the Judicial 
Code, to direct review by the United States 
District Courts in injunctive proceedings. In 
such injunction suit the court reviews the 
record to determine whether the findings are 
sustained by evidence, whether the proceedings 
have been conducted fairly and in accordance 
with procedural regulations, and whether the 
order of the Commissioner is arbitrary.” 


of Cross Examination 


“The 


sioners 


review. 
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—By Herbert Yocom 


. . . . / 
Washington— Oil Talks Reveal Britain’s Surrender of Cartel Idea n 
u 
WASHINGTON — Apparent willing- British, the United States and other na- Vinson because we believe rg ead of 
ness on the part of the British, as evi- tions) shall need to do, if we are to be tion of the Bureau of Internal Revem 1 
denced in the current oil talks, to with- successful” in attaining that expanding is directly opposed to the purpose ai ” 
draw somewhat from their historic par- world economy which is the “implied necessity of stimulating exploratory O} n 
ticipation in restrictive cartels is made aim of the Atlantic Charter and the de- _ erations, as recognized by the direct, . 
the more under-. clared objective of the Mutual Aid of economic stabilization. lj 
, - Agreement: 7 pr 
standable by Mon A greemen Tienda on Rapaliios 
day night's address We shall have to widen the channels | 
of the British am- . oe nae 2 eee ee ee A showdown in the long effort to brit m 
bassador to — the of trade and lower, so far as we may, spout a reduction in royalty paymen he 
Charl ce We We the barriers in the path of commerce. public lands is now at hand. he 
narleston, . a., a eal ; ae ¢ 
chamber of com- We must try to — to all producers a The matter is being brought to a h the 
merce. fair and steady price for what they — by PAW’s production division, whi rar 
Lord Halifax sell. We must try to prevent the 45 drawn up a preliminary draft of joi 
Geints.a plctere ol disastrous cycles of booms and te proposed plan to limit payments cal 
an England firmly which means that, along with the devel- 12%% for prospective new developme: 
ties By opment of the capacity of producers, we Next step will he to sock the concu he 
‘onvincec li : ‘ 
a iat, meetin at ole must develop the capacity of the con- rence of the Geological Survey, aft wa 
in tl twar er sumers in order to provide stable, as which a recommendation will be mad her 
Mr. Yocom - ie yew ee xpanding, markets.” eee 
j it can expect to do a to Secretary Ickes. anc 
» | trvi 
so only on the basis PAW Backs Explorers A Bouauet for Industry of | 
of an expanding world economy, one in ale a \ 1 : 
which men no longer look upon trade i. hs hey about ” os Pam Seem % When newsmen met with Mr. Ick ing 
“as though it were a loaf of bread which Economic Stabilizer Vinson as a result and other top officials this week for cake 
had to be divided among a number of of the internal pevyuninic om oo discussion of the 100-octane progra! %e 
people; so that if one got more than his ® allow petroleum operators the election they heard the PAW boss pay this f oe 
fair share, someone else would have to whether they will capitalize or charge tribute to the American oil indust all 
take less.” tO expense certain geological and ital “The billion dollar construction prog shiy 
“We know,” said Halifax, “that trade physical oe incidet to exploration = does 16t sound so large, perhaps, 
is not, and never was, a fixed quantity; "Ves: Production Director D. R. comparison with the Navy Depart 
- ‘ ‘ > y . . ic : a Re 
that, on the contrary, it is capable, ac- Knowlton sums up the PAW case thi ment’s 1945 appropriation of about 35 Mi 
cording to the wisdom or unwisdom with ‘YY: billion dollars, but it is a tidy sum nev 


which we all handle it, of almost  in- “In his price increase denial letter of theless. C 
definite expansion or contraction. There Oct. 29, 1943, Judge Vinson directed “It has been spent for fixed mai nee 
are great markets the world over waiting the Petroleum Administration to formu- facturing facilities, and three-quarters olog 
to be developed, if we can solve the late a program to provide every financial it represents private capital—the inves try a 
problem of marrying consumer capacity incentive short of a general price in- ment of the petroleum companies them- A 
to production power.” crease to assist and encourage the in- selves—and thus a living pledge of thei 


Then, in general terms, he outlines as 
follows “the sort of things that we (the 





dustry to stimulate exploration for new 
oil fields. We are appealing to Judge 


faith in themselves and in the rest 


us. 





Atlantic Coast— 





NEW YORK—It has often been said have been thrown out of employment to walk a bit further while he uses his 
by those “from the sticks” that this town the first month of the new tax, “hun- two gallons of motor fuel week fot 
is the most provincial in the country. dreds” of places “catering to the poor _ still more essential purposes. We also 


It certainly thinks only of itself, its per- 








High 


Cabaret Taxes Cut Taxi Business 50% 


man’s entertainment, charging prices well 


—By Warren C. Platt 
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out Cleveland way, have heard compla 
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sonal pleasures and always of its own within the reach of men in uniform and about this federal cabaret tax but 
personal profit. the laboring man” have closed down be- where near the lamentations of New 
Right now, even cause the customers won't pay the 30% York. 
though it has gone tax. As an example, one modest (?) es- a : : , leum 
through several years _tablishment is reported to have suffered — . The lamentations of these New York Detro 
of war blackout, a drop in its gross sales of from $120,- joint owners and their “cafe ioe Fy of bi 
now ended, the town 000 to $62,000 a month. Finally, it is might be taken by — cynical, ' stood 
does not seem to reported in this morning’s most reliable otherwise rather patriotic Americans i 
know there is a war, New York Times, that the taxicab drivers © idence of a tremendous waste in stop | 
nor that war needs _ say their business has dropped off 50°%. tor fuel, ier abe. food, alcohol that i 
manpower and gaso- Out over the rest of the country where money—all of which — needed - upon 
line. munitions of war are being made in great effort if the authorities at Washing cide 1 
The great com- quantities we hear that manufacturers are © are to be believed. tial w: 
plaint here today is short of manpower while from Washing- Such a cynic might also observe p. 36 
that the new federal ton come cries for more men in the Army this 30% tax does all this conse! Thi 
Mr. Platt tax of 30% on and Navy even though the war munition 5; the war. mavbe Congress should repeat 
liquor, food, cover makers must cut down their output. double the tax and close up all these ad- signed 
charge and entertainment at cabarets Also, out over the rest of the country, — mittedly pleasure joints, not only it and a 
and such establishments is killing that we hear there is a shortage of gasoline town hut all over the country. &M. 
business. According to a guild of cab- that makes it necessary for the ordinary ; the pre 
aret joint actors more than 8000 of them patriotic citizen with only “A” coupons, Maybe it is highly patriotic to g of t 
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by NPN Whiters at Throe Vital Points 








nen in uniform tight, but we wonder 
ust how patriotic it is to use up 50% 
f New York’s taxicab quota of gasoline, 
is alleged, all that alcohol that is so 
veeded in explosives, that food and that 
nanpower, in order to get the man in 
iniform so mellowed that these folks and 
little old New York” can make more 
rofit out of his $50 a month pay? 

But, of course, it is not the man in 
niform who has been supporting all 
these emporiums of food and joy. It is 
1e patriot from New York itself, from 
the surrounding towns and many from 
far away who come to town anxious to 
join in these patriotic ceremonies in the 
cabarets. 

About the only suggestion one might 
have to bring about conservation of these 
war supplies, including gasoline down 
here, would be that PAW Deputy Davies 
and OPA Ration Chief Houston, who are 
trving to make drops of fuel do the job 
of barrels, petition Congress for a doub- 
ling of the tax. New York—at least its 
cafe population and joy industry, might 
try withdrawing from the country and 
the war effort, but then, that would be 
all right. We could at least refuse to 
ship them gasoline and fuel oil. 


No Share-Riding in Taxis 

Not to keep New York “on the pan” 
any longer than is necessary, but here 
is another idiosyncrasy that is, so far as 
we have heard, absolutely exclusive to 
it. This is the one town in the country 
that does not have share-riding of taxi- 
cabs. In fact this town prohibits it and 
the cops are vigorous in enforcing the 
city ordinance prohibiting it. 

The reason for this official waste of 
gasoline? You can’t trust the residents 
of New York in a cab with strangers, 
either the strangers or the residents are 
liable to lose watch, pocketbook, or 
clothes, while the ladies get slugged and 
worse. 

The other week PAW District 1 Di- 
rector Dodge, discovered this waste of 
gasoline and started out to get the law 
on New York for it. 

Mr. Dodge, a hardworking boy from 
Texas and other points west, as well as 
from Bronxville, got off a long train at 
Grand Central with two heavy bags, 
from a far western trip. The Red Caps 
were all busy or gone so he lugged them 
up the ramp, through the station, to the 
street and finally up Lexington ave. for 
several blocks hailing cabs with one or 





two passengers, but they all went sailing 
by. The official conserver of gasoline in 
these parts, finally got an empty cab and 
went home. The next day he had Mar- 
keting Director Harper take the matter 
up with the police commissioner. _Speak- 
ing in Mr. Ickes’ all powerful name, Mr. 
Harper said New York would have to 
get in line with the rest of the country 
or Mr. Ickes would do something about 
it. 

It appeared that the police commis- 
sioner would like to do something about 
it, too, not just to save gasoline but to 
reduce the depredations of the crooks 
but, he informed Mr. Ickes’ able deputy, 
he just could not think of permitting 
cabs to pick up extra passengers because 
they are having more trouble than they 
can handle now with taxicab robberies 
and maulings. In fact, the situation is 
so bad that the police commissioner will 
not let a friend stop a cab that he is al- 
ready in to pick up another friend, also 
waiting for a cab, lest they not be friends 
and something untoward happen. 

Maybe New Yorkers should be combed 
over and some shipped out to these Jap 
concentration camps. But still, the Japs. 
might object. 





Midwest— 


CHICAGO—There is a most urgent 
need for an interpretation of the phrase- 
ology of PDO 1 for benefit of the indus- 
try at large, which does not understand it. 

\ member of the Dist. 2 D. & M. com- 

mittee told this cor- 
> respondent that he 
had talked with 
many jobbers over 
his state and else- 
where “and only 
one out of ten had 
ever heard of the 
proposed order and 
that one didn’t un- 
derstand it.” Per- 
haps it’s not that 
bad, but under pres- 
ent conditions, it is 

Mr. Lamm not surprising that 
the Michigan Petro- 

leum Assn. at its spring convention in 
Detroit last week produced a resolution 
of biting criticism, which, it is under- 
stood, was wired to Francis Biddle, U. S. 
attorney general, with request that he 
stop issuance of the order on the basis 
that it would force illegal discrimination 
upon jobbers by compelling them to de- 
cide which of their customers is essen- 
tial under paragraph C-2-II. (See story, 
p. 36). 
(his occurred despite PAW Hochuli’s 
peated statement that the order was de- 
signed for the specific benefit of jobbers, 
and as apparently proven later at the D. 
& M. committee conclave, April 26, when 
he predominant major company members 
committee are said to have voted 
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Interpretation of PDO 1 Phraseology urged 


unanimously against the order and the 
two independent members voted for it. 
Similar stand was reported taken by 
Dist. 1 marketing committee in New 
York. 

This evident lack of understanding of 
the order by the industry generally pre- 
vails regardless of the fact that NPN and 
OILGRAM have published the full text 
of two or three drafts of the order against 
the wishes of both PAW and the indus- 
try committees, whose closed door policy 
definitely did not succeed in keeping 
down industry confusion over the situa- 
tion and the D. & M. vote threw Mr. 
Hochuli temporarily into a fog. It has 
caused many oil men to sigh: “Guess 
we'll have to take what the doctor or- 
ders whether or not we understand it or 
like it.” 

Two highly important chapters are 
missing from the situation: Operators 
in areas of ample supply doubt that 
there is a shortage elsewhere. If there 
are important shortages, where are they? 
Name the state, the county, the town. It 
is recognized that shortages shift from 
time to time, but where were they on 
what dates? PAW should supply this in- 
formation. Missing chapter No. 2 is de- 
tails of thought as to how PDO 1 (and 
any other government order) was boiled 
down to its final form. 

PDO 1 is supposedly the concentrated 
essence of fair allocation oozing from the 
most potent brains of the industry over 
a period of six to nine months, which 
has been arbitrarily dumped in a single 
lump on the minds of we lesser mortals. 





- —By Earl Lamm 
On that factual premise, how ¢an. non- 
committee members, who have never 
read nor heard it explained, be expected: 
to understand it? 

Perhaps we are expected to say here 
that if the trade press were admitted to 
committee meetings everything would be 
lovely. The facts are that as long as 
restrictive regulations are issued and 
there is still a live spark of freedom in 
the breast of any oil man, that Utopi« 
will never exist. But it can be stated 
just as truthfully that if the industry 
as a whole is allowed by whatever means: 
possible to follow the development from 
beginning to solution of any clearly and 
concisely stated problem, the conflict of 
opinion upon application of an order 
properly arrived at will be at minimum. 
Under such circumstances, the few men 
responsible for issuance of such an order 
could point to the public record and 
tell anyone who does not understand it 
that it is his own fault. 

While PDO 1 is being polished up for 
issuance, the supply order to play the 
bass notes on the allocation piano is be- 
ing tuned up under similar mysterious 
circumstances. The problem of primary 
supplier pooling of products has been 
declared ten times as difficult as PDO 1, 
and it was asserted last week that the 
newest draft of the order reads like a 
postwar project. Its ten pages are long 
and about nine and one-half pages are 
consumed with administrative instruc- 
tion, while the remaining half page is 
devoted to formula for the direct prob- 
lem of allocation. 


LE 3 


Independents’ Council 
Supports PDO 1 
and ‘Indiana Plan’ 


NPN News Bureau 

CHICAGO — National Council of In- 
dependent Petroleum Assns. at its meet- 
ing in Sherman Hotel here April 26-27, 
approved PDO 1, subject to minor 
charges that were developed during the 
Dist. 2 Distribution & Marketing Com- 
mittee meeting on Wednesday, which 
the members attended upon invitation 
of D & M Chairman Majewski. 

At the Thursday morning meeting of 
the council, Shad Polier, OPA enforce- 
ment director, demonstrated OPA’s 
methods of detecting counterfeit gaso- 
line rationing coupons and tracing them 
to their source. He then explained the 
“Houston Plan” for industry co-opera- 
tion in the enforcement program, which 
has been evolved out of the “Indiana 
Plan” initiated in that state by the indus- 
try, Individually Branded Petroleum 
Marketers, Indiana Independent Petro- 
leum Associations and the district office 
of OPA. (See NPN, April 26, p. 3). 

The “Houston Plan” was also approved 
by the council after discussion, with the 
understanding that it would be carried 
out in the spirit in which it was ex- 
plained by Mr. Polier by appointment 
of industry committees to screen minor 
complaints within legal limits, without 
trespassing upon anti-trust questions. 

Mr. Polier then launched upon a strong 
defense of the present OPA hearing com- 
missioner system during which he criti- 
cized Warren C. Platt, editor of NATION- 
AL PETROLEUM News, for calling OPA 
hearings “kangaroo courts”. 

NPN Hit and Defended 

Harry B. Hilts, secretary of the Em- 
pire State Petroleum Assn., who was 
present, informed Mr. Polier that the 
term “kangaroo courts” was first applied 
by the defense to the OPA setup in 
connection with the Petrol rationing vio- 
lation case in New York State. Mr. Polier 
charged Editor Platt with publishing in 
an October, 1943, issue of NPN a mis- 
leading report on a case in Nebraska. 
Herb H. Hahn, secretary of Nebraska 
Petroleum Marketers, Inc., arose and 
told Mr. Polier that he was one 
of three men in Nebraska who 
sat through the referred to, 
then prepared and sent the statement 
to NPN. The report, Mr. Hahn said, 
was based upon the fact that the OPA 
hearing commissioner judging the case 
did not know anything about the oil 
business and did not understand its op- 
eration. 

Mr. Polier endeavored to point out 
that federal district courts would be so 
flooded with work that they would be 
unable to handle all ration complaints— 
in fact, would not have accepted any- 
thing like all of the 11,000 or more 
cases that have been brought by OPA 
to date. He invited council members to 
suggest a better system than the present 
OPA procedure. He said that OPA 
hearing commissioners had to pass Civil 


case 
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Hon. Clarence F. Lea 
Lea Oil Investigating Committee 
Washington, D. C. 


Dear Mr. Congressman: 


In reference to some remarks in the 
record of your committee of April 21 
made in regard to NATIONAL PETRO- 
LEUM News and the writer by Mr. 
Shad Polier of OPA. 

First, we have never refused to 
print corrections of any misstatements 
of ours in regard to Mr. Polier, OPA 
or any What Mr. Polier 
probably refers to is that we once re- 
fused to change our true statements 
about OPA enforcement to false ones. 

Two, the editorial that Congress- 
man Brown put in your record to 
which Mr. Polier took exception, is 
but one of a hundred and more edi- 
torials and articles that we have 
printed since the start of OPA in an 
effort to get that outfit to give at 
least a slight obeisance to the law. 
We believe we are entirely warranted 
in pointing to some excellent results 
that are much to the benefit of the 
oil industry, the people and the coun- 
try’s war effort even though our edi- 
torial campaign, as well as the results, 
were much disliked by various OPA 
members including Mr. Polier. 

NPN points with great pride to its 
part in the campaign in the fall of 
1942, of the independent oil men of 
the country which brought about the 
discharge of Leon Henderson. NPN 
contributed six and eight pages of 
editorial and analytical facts every 
week to that campaign. That this 
material and this campaign was not 
to the liking of the OPA boys is 
shown by the fact that they sicked 


one else. 





An Open Letter to Chairman Lea 





the FBI on the protestants and felt so 
certain of the success of this gestapo 
act that the Office of War Informa- 
tion announced that we were all to be 
arrested in a few days. 

After these announcements, on and 
about Thanksgiving Day 1942, you 
may recall, almost a score of mem- 
bers of the House took the floor and 
so blasted Henderson and his Hitlerian 
concepts that the President shortly 
afterward fired him. 

Since then NPN has continued its 
criticisms of OPA acts and at the same 
time has approved and co-operated 
with Henderson’s successors who 
NPN knows are making great im- 
provements in the organization. 

But, however great those improve- 
ments, NPN editorially has urged 
that Congress should reorganize OPA 
and put all of its activities in a statute 
including its “kangaroo courts”. All 
the improvements for which NPN has 
been contending, we believe, have 
been brought to your attention by 
many witnesses including men from 
the oil industry. However, should you 
desire to study our suggestions and 
comments, we shall be glad to make 
you up a portfolio of them. 

As to Mr. Polier’s criticisms, if he 
would but read with care and thought 
and an open mind all of our editorials 
and articles on OPA, instead of but 
one, we are sure he will be able to 
see more clearly some of the terrible 
errors of the past and be better able 
whole-heartedly to co-operate with 
his present superiors who are doing 
such an excellent job in reforming 
this monstrosity of bad law. 


WARREN C. PLATT 








Service examinations before they were 
appointed by OPA and that they con- 
stituted a separate department entirely 
and do not under his direction 
as head of the enforcement branch. He 
said, however, that they were hired and 
could be fired by Chester Bowles, OPA 
administrator. Their appointment by 
OPA. Mr. Polier said, was similar to the 
appointment of federel judges, although 
it was not brought out until later in the 
meeting that federal judges are appoint- 
ed for life and are not subject to remov- 
al from office except for misconduct, 
malfeasance, ete.—in principle, un- 


come 


touched by politics. 

Mr. Polier also failed to mention the 
instances where OPA hearing commis- 
sioners have in effect deputized attor- 
neys in the regional OPA office to act 
as hearing commissioners. The deputy’s 
is subject to the 

review and ap- 

OPA Region 6 
Commissioner McFarland an- 
local that more 
than 200 attorneys at his invitation had 
volunteered to act as his assistants. 


report in such cases 
commissioner's 
proval, but last 


Hearing 


hearing 
year, 


nounced in the press 


Rites Held for F. J. Twogood 


NPN News Bureau 

NEW YORK—Funeral services wer 
held here May 2 for Frederick J. Two- 
good, for many years general manage! 
of the Standard-Vacuum Oil Co., at 
Shanghai, China. He was 54. 

Mr. Twogood, one of the most prom 
inent American businessmen in the Fat 
East prior to the war, was imprisoned 
by the Japanese in Shanghai where h¢ 
109 days of incredible hardship 
and privation. He was repatriated 
the S. S. Gripsholm in August, 1942 


spent 


Sylvestre, Royal Director, Dies 
NPN News Bur 


NEW YORK—Francis R. Sylvest! 
50, former president of Royal Petrol: 
Co., died here on April 29. He former- 
ly headed the Sylvestre Oil Co., a n 
keting firm in Mt. Vernon, N. Y., 
had organized other companies in 
He was a dire: 
time of his death 


country and Canada. 


of Royal at the 


NATIONAL PETROLEUM NE‘ 





sents 
simu 
sition 
labor 
ment 
lion 
New 
Howe 
Presic 
physi 
ment 
the g 
for re 
indust 
Ht i 
exhibi 
which 
he di 
the oi 
many 
during 
and sg 
agenci 
consun 
a voic 
fight a 
have } 
denour 
depenc 
real Ji] 
cessful 
igo las 
ist we 
The 
freedon 
t The 
The de 
Oonnect 
Work. r 
ard j 


f 
i‘ mem 


sureau 
wert 


Tw 





éditoris Fage 


Oil Man Leads Detiance of New Deal’s Labor Pact; 
All Industry Should Applaud His Courage! 


HE OIL INDUSTRY participated in, perhaps even helped 
start, one of the two great battles for civic freedom fought 
citizens in this country last week. 

Just after the Army, without order of any court, had car- 
ried the president of Montgomery Ward out of his private 
(fice and off the premises of his company, thus “seizing” 
for another department of government a private and non-war 
business, the industry members of the War Labor Board, led 
by an oil man, finally stood their ground against the threats 

d intimidations of the other members of the board and de- 
manded court review of that board’s “maintenance of member 
ship” clause in contracts with labor unions. 

lossing the aged big business man out on the street because 
he refused to adopt that same maintenance of membership 
clause in a contract with a union he no longer thinks repre- 
sents his employes was the more spectacular but the almost 
simultaneous assertion in the public of their individual oppo- 
sition to this same clause by the industry members of the 
labor board can undoubtedly be described as of greater funda- 
mental importance, because it represents more public rebel- 
lion of public officials who have thought contrary to the 
New Deal’s pet ideas but would not speak or vote that way. 
However, it must be admitted that the dramatic rebellion of 
President Avery, of Montgomery Ward, and the Hitler-like 
physical assault on him ordered by the head of the Depart- 
ment of Justice, aroused such a blast of condemnation of 
the government’s undemocratic method, as to make it possible 
for real reform to come from the protest of the minority 
industry members of the War Labor Board. 

It may also be pointed out that contributing to the open 
exhibition of moral courage by these industry members, and 
which at least made it easier for Mr. Avery to take the position 
he did against the Hitlers of Washington, is the fact that 
the oil industry, particularly the Independents through their 
many associations, has been openly and vigorously contending 
during these war years, against the illegal, unfair, dictator-like 
ind stupid acts and regulations some of these Washington 
iencies have sought to impose on the industry and on the 

msuming public. When few outside their ranks have raised 
1 voice in support of these Independents making a public 
fight against injustice, and when the reformers at Washington 
iave bellowed loudly and even called out their Gestapo and 
lenounced these Independent oil men as “Nazi's”, these In- 
lependent oil men have continued to carry on the fight for 
eal liberty and constitutional law in this country. The suc- 


essful fight these oil men made on Leon Henderson a year 
go last winter, made it easier for the fighters for liberty this 
ist week to put on their own rebellions. 

rhe oil man who seems to have led last week’s fight for 


reedom in the War Labor Board is James Tanham, a director 


t The Texas Co. and long a member of the War Labor Board. 
(he decision he and his industry associates made was in 

tion with the review of the case of the C.I.O. Oil 
\W 


rs Union which appealed from a decision of the regional 
in Texas which had refused to impose the maintenance 
mbership clause on the Humble Oil & Refining Co. in 
tion with a labor dispute at its Ingleside plant. 

New York Times says that Mr. Tanham first wrote a 





READERS’ comments and opinions will be much 
| appreciated by Warren C. Platt, NPN’s Editor and 
| Publisher, Penton Building, Cleveland 13, Ohio. 
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vigorous dissent from the board’s decision to over-rule the 
Dallas board and give the disputed clause to the Oil Workers 
whereupon Chairman Davis, of the Labor Board, told Tanham 
that if he disagreed and the board stood divided one of them 
would have to resign. Tanham then is reported to have toned 
down his dissent. However, what was finally issued by the 
minority seems quite vigorous and to the point. (See Page 7). 

Chairman Davis’ efforts to cow the industry members did 
not reach the form of a written statement but there was 
issued the remarks of a “public” member, a Dr. Graham, 
who stormed away with much noise and, we would say, con- 
siderable mis-interpretation. According to Dr. Graham, and 
it was the same argument presented by Chairman Davis in 
a statement in regard to the Montgomery Ward case, while 
no one else can do anything that will retard our war effort 
it is perfectly all right and quite lawful for the labor unions 
to strike and to threaten to strike in order to achieve their 
every demands. Graham said that “an answer had to be 
found” in the old “open” and “closed” shop dispute else labor 
would strike and hinder our war effort, so Graham argued the 
thing to do is to give labor unions what they want and that 
whoever is opposed to such surrender to the unions’ bully- 
ing is not patriotic. In short, Graham says to surrender to 
evil and injustice, a principle that certainly was not recognized 
by the founders of this country. 

The merit of the argument in the War Labor Board and for 
opposing which President Avery was thrown off his premises 
by armed trespassers, NPN imagines it is needless to discuss 
with oil men. Certainly, the “maintenance of membership” 
clause formulated by the Administration and the way in which 
it is applied, is a direct violation of the rights of Americans, 
in that they either have to belong to the unions and pay 
the dues, or they cannot work, not even at government jobs. 

But of more importance to oil men and to all citizens than 
that this un-American clause may finally get an airing, even 
though only before New Deal Courts, is the fact that the 
industry members on the Board finally got up their courage 
and voted an opinion contrary to the vociferous majority, and 
that the public mind has advanced so far against Washington’s 
dictatorial tactics, that even though the greatest war of all 
history is on, the public and Congress, for the most part, are 
loudly cheering the spunk of President Avery for standing 
on his rights. 

The average person who does not have much opportunity 
to get the inside gossip from Washington, nor the time to 
study all the documents and stunts pulled by New Deal 
leaders, does not realize the lengths to which these inside 
New Dealers go to gain their ends and to maintain dominance 
over all government machinery. These insiders are constant- 
ly on the alert to further their own ideas. They seldom over- 
look any opportunities. They are eternally at every individual 
in government service who is outside of their ranks. They argue 
without limit, they do not bother with the truth, they bully 
and intimidate ruthlessly and they do not hesitate to use all 
the powers of government they can lay their hands on, to force 
their victims to obey, just as these New Deal leaders called 
out the FBI to be the gestapo to intimidate the Independent oil 
men who were fighting some of Hendersons’s foolish orders 
and just as the chief law officer of the country, called on the 
army to do a police job in laying violent hands on a private 
citizen without a warrant or court order. 

Business men in government service need to be constantly 
encouraged when they do right and they need to be supplied 
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with facts and arguments against the falsehoods and specious 
arguments given them by the inside reformers. 

Late as it was, it was highly courageous and patriotic for 
Oilman Tanham and his industry member associates finally 
to voice in public contrary opinion to the domineering and 
noisy majority, an opinion contrary to the pet policy of the 
Administration, and an opinion that may lead to the upset of 
the political trade that the New Deal has made with the union 
professionals, an upset that can have a most important effect 
on what happens next fall. 

Every oil man should make it his personal duty to see that 
his brother oil men who are doing a good job for country 
and industry in Washington and elsewhere, do not feel lost 
and overlooked. White them a letter with a pat on the back, 
when they deserve it. 


OWI Using Industry’s Conservation Drive 
To Duck Oil Shortage Responsibility 


T SEEMS that there is, 

isn’t, an oil shortage. 

Then, it seems that “there was only a net loss of 18,000,- 
000 bbls. in crude reserves at the end of 1943” and so “what 
are reserves for unless to use in days like these?” 


and then on the other hand there 


But it also seems the gasoline problem is 
severity,” that since 1938 


“increasing in 
“we have used our oil faster than 
we have found new oil” so there is “no alternative but to use” 
it “sparingly.” 
and “the situation is 
Americans realize. 


“Restrictions are unlikely to become easier” 
than 


No one has found a solution.” 


serious—tar more serious most 
Import- 
ing much oil, plus increasing our reserves “may alleviate the 
situation, but they are unlikely to affect a cure.” 

But there is “no shortage.” 


On the “no shoftage” side is Economic Stabilizer Vinson, 
who so testified before the Senate Banking Committee last 
week. On the “yes, there is a shortage” side and “nothing 
much can be done about it,” is the OWI and the special com- 
mittee of advertising men appointed by PIWC to formulate 
a “yes there is a shortage” advertising campaign to educate 
the public on how to conserve oil. 

Then on a third corner of the argument is a large part of 
the oil industry, including PIWC itself, PAW and all pro- 
ducers associations, who disagree with the special committee 
of oil advertising men and OWI, and who say that a higher 
price for crude oil stands a good chance of getting still more 
rigs running to find more oil to relieve the present severe 
shortage. 

The Economic Stabilizer, from the White House, of course, 
is doing his best to “hold the line” so he is most complacent 
that there are going to be more wells drilled this year than 
last, even though they may not find the oil when 100 or 500 
more might. He announces that the administration is not 
going to allow any more equipment for drilling than enough 
to put down the present schedule of wells, regardless of how 
short the supply of oil gets because, he argues, if enough oil 
cannot be found with that equipment then it cannot be found. 

On the other hand, OWI and this special advertising com- 
mittee of PIWC are urging the oil industry to undertake, by 
individual companies, a big campaign to tell the public how 
short oil is. The slogan recommended for the advertising is 
“Gasoline Powers the Attack—Save Every Drop.” The com- 
mittee is sending to publishers, radio broadcasting stations, 
advertising agencies and oil companies a large portfolio of 
suggestions for advertising copy together with a 30-page docu- 


ment which undertakes to “explain the facts about gasoline.” 


It is signed by OWI, and is marked “in collaboration with 
PAW, OPA and ODT”; but the portfolio of the oil industry’s 
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advertising committee also publicly claims credit for its cre- 
ation. 

In distributing and standing sponsor for this particula 
document oil companies may be getting themselves into ai 
embarrassing position because the document carefully refrain: 
from saying a single thing to show what the oil industry ha 
done, or tried to get done, first to avoid this oil shortage ai 
now to alleviate it. The document is purely the White House’ 
position on the oil shortage, or it was before Vinson spok 
last week. Certainly, it is not the position as stated so mai 
times by PAW, PIWC or any of the numerous oil industry o1 
ganizations that have been trying to get the national admi 
istration to realize the seriousness of the shortage and to d 
that which is the only thing that can be done to increase o 
oil supply—put whatever number of rigs may be necessary 
work drilling for oil by establishing a fair price for crux 
oil finding and production. 

While the oil companies need not get into an open fig] 
in the advertising pages with the White House over the latte: 
decidedly negative oil supply policy, nevertheless the oil in- 
dustry should not rush wildly out before the public, cryi: 
loudly about an oil shortage, as if the industry had just waked 
up to the situation and had done nothing about it and knew 
of nothing to do. Yet the recommendations of this advert 
ing committee, coupled with the most incomplete and limited 
statements of fact, as per OWI handiwork, and some a 
quite unfair, would have the oil companies standing helpless 
and weeping before their customers, silent as to all that the 
have been trying to do to protect those customers and the 
country with sufficient oil supply. 

Obviously any such spectacle would prompt some of tl 
customers at least to say, “Well, you are in the oil business, 
Why not d 
something now instead of standing there wringing your hands 


why haven’t you done something about it? 


in anguish?” 

The industry will never be able to catch up with thes 
questions, as the politicians at Washington and elsewhere will 
seize on the industry’s silence to do still more than they 
trying to do, to “remedy the situation”. 

Please note that their “remedies” so far are for the gover 
ment to build a pipe line in Arabia, perhaps to finance mot 
refineries there, to finance a refinery in Mexico, to expand 
the Army’s Canol project in Canada and Alaska, to develop th 
Navy’s oil reserves at Point Barrow, Alaska and to proceed mor 
rapidly with the expenditure of $30,000,000 for Ickes’ Bureau 
of Mines to build “commercial-size pilot plants” for retorting 
motor fuel from coal. 

Also do not forget Brother Ickes’ latest scheme, announced 
recently, of putting all the war plants, including refineries, 
tankers, oil pipe lines etc., into vast companies and issuing 
the stock to the returning service men as a bonus. 

It is clearly up to the industry to do whatever is necessary, 
including using advertising, to educate itself and the general 
Such an 
educational effort is direly needed and probably only through 
such an effort can a better degree of compliance be had from 
the American public. 


public to a vast program of oil law compliance. 


But certainly the industry should not leave itself wide open 
to the charge that it has been negligent to its customers 
and the country in its responsibility to try to get still mor 
oil as it has been needed. It is not necessary for the indus- 
try to fight, in its educational advertising, the battle of how 
to get more crude, but the least the industry can do is to 
enter a simple but definite disclaimer for responsibility for 
the present deplorable and at least largely unnecessarily sever 
shortage. The industry should not let OWI and the White 
House use the industry’s good money and advertising space 
to sell to the public the administration’s alibi for grossly and 
unpatriotically mishandling the oil supply. 

News 
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@ When rapid-firing guns get hot, 
they get thirsty. If they get too dry, 
they’re likely to freeze, jam up. 

That’s where the can comes in. It 
carries oil—all. kinds of fine lubri- 
cants that protect delicate mecha- 
nisms. Not only guns, but planes, 
tanks, jeeps. 

Which brings us to your next new 
car. New and better oils will be 
needed to guard its operation. If we 
know the oil industry, they’ll be 
ready. And you'll get these oils in 
tefinery-sealed cans—the exact 
grades and brands you want, com- 
pletely protected. 

Many things will soon be back in 
can beer, coffee, shortening. 


SAVE TIN CANS—HELP CAN THE AXIS 
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There’ll be new things in cans, too. 
As war is proving, the tin can 1s 
the best all-around container... 
strong, safe, convenient. 

We’re doing a lot of research to- 
day. Not just on cans, but on prod- 
ucts. Many of our discoveries for 
war someday will be mobilized for 
peace . . . so that in the years to 
come you'll enjoy new and better 
things in Continental cans. 


CONTINENTAL CAN 
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NOTE TO MANUFACTURERS: We will be glad 
to discuss future uses or improvements of 
your product or package, and to help you in 
post-war planning. Write to our Post-War 
Planning Department, 100 East 42nd Street, 
New York City 17, N.Y. or Continental Can 
Company of Canada, Limited, Montreal. 


COMPANY 


wTINENTAL CANS 
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Co-ops’ Free Tax Ride Draws Fire of National Tax Equality Assn. 


Private Business Profits Help Finance War While Rivals Expand 


And Build Up Big Postwar Funds, Organization Charges 


By Earl Lamm 
NPN Staff Writer 
CHICAGO—With the great rise in in- 
come taxes since the start of the war, in- 
dependent oil men, as well as larger oil 
companies, have been complaining more 
and more about the competition with co- 
operative oil companies, who, it seems, 
pay no income taxes, or relatively small 
amounts, if they are properly organized 
under the co-operative laws. 


Independent and privately owned oil 
businesses, whether operating as corpora- 
find them- 
selves under a handicap in their competi- 
tion with the co-ops, by reason of having 
to pay upwards of 40% and even a pos 
sible 80% of what can be small net earn- 
ings to the government, while their co 
operative competitors can put this 40% to 
80% into reserve funds. From all reports 


tions or proprietorships, now 


that is what most co-operatives are doing 
these days instead of “returning savings 
to their 
patronage are officially designated in co 
operative practice. 
With rapidly 


funds, the co-operatives are expanding as 


membership” as profits and 


these growing reserve 
much as they can under present condi- 
tions; but particularly with these profit 
funds, they will be able to put on ag 
gressive programs of rehabilitation just 
as soon as new equipment is available and 
all restrictions are removed from the vol- 
ume of petroleum products which they 


can buy and sell. 


Handicaps to Independents 


But the independent oil company that 
has paid a large percentage of even small 
earnings to the government to help pay 
the war expense, considers itself handi- 
capped just that much in its competition 
with its government-favored competitors 
who can buy new equipment when the 
independent can not. 


With the weight of this unequal tax 
burden threatened to be thrown farther 
and farther out of balance by pyramid- 
ing government war expenses on the one 
hand and the rapid growth of the tax 
exempt co-ops on the other it is pertinent 
to inquire: 

Who, when, where, how and why was 
the National Tax Equality Assn. Inc 
organized, although a part of the answer 
is inherent in the name. The questions 
were put to Loring A. Schuler, general 
manager of the association, which main- 
tains offices at 231 South La Salle St 
Chicago. 


Objectives Outlined 


“Look these over,” he said, “and if you 
have any more questions, ask them.” 


Among the mimeographed and printed 
letters, bulletins and leaflets he supplied 


was a sheet showing the association was 
incorporated in the state of Illinois, Oct. 
11, 1943, by Ben C. McCabe, Homer D. 
Jones and J. L. Welsh. The application 
for incorporation stated: 


‘The object of the 
shall be to 
scientific and research activities rela- 


corporation 
conduct educational, 
tive to disparities in Federal and state 
tax statutes and other laws and regu- 
lations affecting business, and to dis- 
information to 
organizations and representatives of 
affected thereby, to the 
public and to Federal and state gov- 


seminate such civic 


business 





Tax Inequality 
Will Destroy 
Private Business 


Exemptions and Penalties 
Soak American Enterprise 












Some businesses pay 
80% taxes: others of 
the same kind get off 
scot free. Why? 














National Tax Equality Association 
231 South La Salle Street 
CHICAGO 4, ILLINOIS 


MTEA @-1-8-1-44 


Cover of a typical pamphlet issued by 
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ernments. The corporation shall be 
non-sectarian, non-partisan, and no 
part of the net earnings, if any, of 
the corporation shall inure to the 
benefit of any private shareholder or 
individual.” 


\ list of the officers shows B. C. Mc 
Cabe as president and treasurer. He is 
also president of International Elevator 


Co., Minneapolis, Minn. P. F. Scheune- 
mann, chairman, tax committee, Ameri- 
can Retail Coal Dealers Assn., Minne- 


apolis, is also secretary of N. T. E. A 
[here are two vice presidents—G. W 
La Pointe, Jr., president, O. & N. Lum- 


ber Co., Menomonie, Wis., and Vernor 
Scott, counsel for the Ohio and Indian 
State Chambers of Commerce. 


On the board of directors representin 
petroleum, is Harry B. Hilts, secretary 
Empire State Petroleum Assn., and a 
independent oil jobber in New York 
Other directors represent various indus 
tries and companies in different parts « 
the country. Their locations apparent! 
indicate a trend toward the influence 
small business, although McCabe’s | 
ternational Elevator Co. is rated by Dy 
& Bradstreet as AAA-1—that is, 
million dollars. 


Ove! 


Asked for a statement of facts cove 


ing the tax exemption of co-operatiy 
and other businesses on which they ba 
inequality, Mr. Schuk 
thumbed a copy of the “Bureau of | 
ternal Revenue regulati 


111,” which was lying on his desk. It’s 


charges of 
income tax 


volume about 6 x 9 in. and about ty 
inches thick. Page 313 is headed: “Sul 
part C, supplemental provisions, supp! 
ment A—rates of tax, Sec. 101.” 


323 under this Sec. 101, 
“(Sec. 101. Exem] 
lions from tax on corporations—as amen 


On page 
found the following: 


ed by Sec. 217(a), REV. Act. 193 
Secs. 137 (a), REV. Act 1942). 
Organizations Exempted 


“(The following organizations shall | 
exempt from taxation under this chap- 
ter 


fruit growers’, or lik 
associations organized and operated 


“(12) Farmers’, 


a co-operative basis (a) for the purpos« 
of marketing the products of members or 
other producers, and turning back to them 
the proceeds of sales, less the necessary 
marketing expenses, on the basis of either 
the quantity or the value of the products 
furnished by them, or (b) for the purpos 
of purchasing supplies and equipment for 
the use of members or other persons and 
turning over such supplies and equipment 
to them at actual cost, plus necessary ex- 
penses. Exemption shall not be denied 
any such association because it has capital 
stock, if the dividend rate of such stock 
is fixed at not to exceed the legal rate of 
interest in the state of incorporation or 
8 percentum per annum, whichever is 
greater, on the value ot the consideration 
for which the stock was issued and if sub 
stantially all such stock (other than nm 
voting preferred stock, the owners otf 
which are not entitled or permitted 
participate, directly or indirectly, in | 
profits of the association, upon diss 
tion or otherwise, beyond the fixed 
vidends) is owned by producers 
market their products or purchase thicit 
supplies and equipment through the 
sociation; nor shall exemption be de: 
because there is 
accumulated and maintained by it a 
serve required by state law or a reas 
ible reserve for any necessary purp 


any such association 


Such an association may market the p1 
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ts of nonmembers in an amount the 
ilue of which does not exceed the value 
products marketed for members, and 
1y purchase supplies and equipment 
r nonmembers in an amount the value 
which does not exceed the value of 
the purchases made for members, pro- 
led the value of the purchases made 
for persons who are neither members nor 
producers does not exceed 15 percentum 
of the value of all its purchases. Business 
done for the United States or any of its 
encies shall be disregarded in determin- 
ing the right to exemption under this para- 
iph;” 


Extent of Exemptions 


There follow detailed explanations of 
how the exemption is applied. While 
irmer-producer-consumer co-ops appear 
to be the most aggressive in the co-op 

vement, tax exemptions, or partial ex- 
emptions, are allowed many other busi- 

ses and organizations operating under 
the co-op principle or to which the co- 
perative idea applies to some degree 
luding, according to other chapters of 
same income tax manual, the fol- 
Ing: 


| 


Labor, agricultural, and horticultural 














“Who Gets the Free Ride?” was the 
question asked in this National Tax 
Equality Assn. cartoon 


rganizations, mutual savings banks, fra- 
ternal beneficiary societies, building and 
an associations and co-operative banks, 

reamery companies, religious, charitable, 
scientific, literary, and educational or- 
ganization and community chests; busi- 
ess leagues, chambers of commerce, real 
estate boards and boards of trade; civic 
igues and local associations for em- 

pl yes; social clubs, local benevolent life 
nsurance associations, mutual irrigation 
ind telephone companies, and like or- 
corporations organized to 

religious or 

ipostolic associations or corporations, and 
luntary employes beneficiary 


ganizations, 


finance crop operations; 


associa- 


\fter completing a mental survey of 

ls tax exempted list, Mr. Schuler looked 
us in the eye from across his desk and de- 
lared emphatically: “One thing I want 
to clearly understand is that we are 

t fighting the co-operatives or any other 

Ss, society, club or religious or- 
ganization. It is not our purpose to ob- 
ect to any form of business, social or re- 


take. Our en- 


2 Ss organizations may 
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tire effort will be directed merely toward 
an equalization of the presently unfair 
distribution of the tax burden. Activities 
of this association will be held toward 
that point.” 


Merely Assembles Facts 


Apparently, Mr. Schuler is conserva- 
tive and wants to stay in the background 
to avoid the wrong impression. He said 
no to a request for his photograph, and 
declared the association was not a pro- 
motion scheme in any sense, merely seek- 
ing to assemble facts pertaining to the 
inequality of taxes and present them to 
businessmen, the public and government 
in an effort to secure tax equality. 

Mr. Schuler is listed in “Who’s Who in 
America” as a former editor of Country 
Gentleman and Ladies Home Journal 
from 1913 to 1927. During his editorship 
of Country Gentleman and later, he said 
he observed the growth of co-operatives. 
He came out of retirement in California 
to assume his present post with N. T. E. A. 


He said voting membership dues in the 
association were a minimum of $50 a year 
lesser 
amount, and that upon payment of dues, 
membership was extended to individuals, 
companies and organizations having a 
genuine interest in the association’s prob- 
lem. There are now 12 employes on the 
association’s staff. 


and non-voting membership, any 


The association sums up the co-op tax 
inequality in one of its folders. This 
points out that while private business 
had no objection to the earlier connection 
of co-operatives which was concerned 
only with helping the farmer market his 
products and to buy supplies at whole- 
sale the original farm cooperatives have 
branched out and grown to great size 
in fields far removed from their original 
objective. 

They have entered the fields of manu- 
facturing, milling, oil drilling and re- 
fining, printing, and they also operate 
grain elevators, food stores, coal yards, 
lumber mills and packing houses. “They 
boldly predict that they will soon enter 
every sort of business—and that ‘when 
the people deal only with themselves’ 
they will wipe out salesmen and all mid- 
dlemen,” the circular says, adding that 
all these ventures enjoy income tax ex- 
emption and other advantages denied 
to private business. 

“Pursuing these advantages with vigor,” 
reads another statement, “farmer co- 
operatives have grown into ‘big  busi- 
ness’, with stated objectives by some of 
their spokesmen of continuing to expand 
until there is complete elimination of in- 
termediate charges and profits and a 
building of ‘a different social order’. In 
1942, according to figures compiled by 
the Farm Credit Administration, a $2,- 
840,000,000 volume of business was done 
by 10,550 farmer marketing and _ pur- 
chasing co-operatives.” 


Tax Comparisons Given 
Striking at the difference between 


tax exempt co-operatives and_ private 
business, a printed leaflet asks this ques- 


tion: “Who gets the free tax ride?” This 
comparison is then cited: 


Earmings for one year of a co- 


operative $1,199,000 
(From consolidated operating 
statement of Farmers Union 
Grain Terminal Assn. showing 
“savings” for year ending May 
31, 1943) 
Federal income taxes paid none 
Net earnings for dividends, ex- 
pansion, reserves, etc. $1,199,000 


An this is the way private business 
would have to show similar earnings: 
Earnings for one year of private 
business 
Federal corporation income, cap- 
ital stock and excess profits taxes 


$1,199,000 
875,000 


(Estimated by Federal 

tax schedules on earnings like 

those of the co-operative ex- 

ample) 

Net earnings for dividends, ex- 

pansion, reserves, etc. $ 324,000” 
As to the extent of activity by 

N. T. E. A., bulletin No. 10 sent to mem- 

bers April 15, states that distribution 

of the association’s leaflets is nearing 

the half-million mark, with constantly 

increasing demands coming from all parts 

of the country. “The mailing list has 

grown to more than a thousand names 

within the past month. Meetings with 


present 

















Another National Tax Equality Assn. 

cartoon pointing up unfairness to pri- 

vate business of tax exemption enjoyed 
by some groups 


groups of interested business men are 
scheduled for all parts of the United 
States.” 


Co-op Publications Stirred 


Result of this wakefulness has been 
a very apparent stirring of the opposi- 
tion as given in quotations by N. T. E. A. 
from co-operative publications, and as 
a result of a joint meeting held in Wash- 
ington, March 10, by representatives of 
the co-operatives and N. T. E. A. under 
the sponsorship of the U. S. Chamber 
of Commerce. 

This meeting was arranged, N. T. 
E. A. says, when the U. S. Chamber 
of Commerce and the National Assn. of 
Manufacturers expressed concern over 
the possibility that the Tax Equality 
group’s effort might have an upsetting 
influence on good agriculture-business 
relations. 

A private news agency later reported 
that as a result of the meeting N. T. E. A. 
intended to shift its efforts to a drive for 
reduction of corporation income taxes 
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with the hope that the Co-op council 
would go along on such a plan. But 
this N. T. E. A. denies. 

The fact is, Walter M 
Evans, counsel and spokesman for N. T 
E. A., that while D. L. James, of the 
U. S. Chamber who presided at the par 
ley said he believed that the support 
of the various 
Chamber’s program of tax reduction 
could be obtained if the N. T. E. A 
would end its campaign to obtain tax 
equality on the part of 
the N. T. E. A. 
at the meeting. 


according to 


co-operatives for the 


co-opt rati\ es 


made no commitments 


Co-op delegates at the meeting, Mr. 
Evans said, revealed that they were not 


authorized to make any commitments 
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but felt their willing 
to agree either to support postwar cor- 
porate tax reductions or at least not 
to oppose such reductions if N. T. E. A 
would cease its efforts to require taxes 


groups would be 


on co operatives. 


Proposal Too Indefinite 


But this was too indefinitte for N. T 
5. 


“Obviously,” Mr. “this 
would be a death sentence for the only 


Evans | said, 
national organization which has ever suc- 
cessfully challenged the statutory dis- 
criminations that give the co-operatives 
an almost overwhelming competitive and 
marketing advantage over private busi- 


ness 


“Nothing whatever was proposed 
the meeeing which would be an accep 
able substitute for the imperative d 
mands of tax equality between all con 
peting businesses,” a N. T. E. A. 1 
port asserted, and the representatiy 
who attended the Washington meetir 
recommended that the association’s pr 
gram “should be prosecuted vigorous 
to a successful conclusion.” 


Further examination of the N. T. E. 
literature reveals these quotes from 
op publications: 


From an editorial in Farmers’ | 
vator Guide for March: “. ... It see 
to us that the less dangerous, althou 
it may be the more arduous path 
when and if income taxes come, as tl 
surely will by next year unless the C 
gress has a mighty change of heart, { 
co-operatives to take up the burden ma 
fully, sharing their meager savings with 
the government through the difficult 
years of postwar reconstruction. If it 
right, and we believe it is, that they 
relieved of these taxes, that right will 
eventually be re-established . . . . It 
may be true in military strategy that 
‘the best defense is to attack’ and we 
may have something to say at a later 
time about that. But so far as concerns 
the notion of anticipating savings so there 
will be no savings on which to pay 
taxes—we're agin it!” 


Would Cut Prices 


Other co-op spokesmen, however 
have carried this thought further. An 
N. T. E. A. bulletin to members dated 
Feb. 7, says that after quoting from 
Vernon Scott’s recent talk to trade and 
civic organization representatives at th 
Indiana State Chamber of Commerce, 
the Indianapolis Star’s Maurice Early 
consulted a spokesman for the co-op- 
eratives affiliated with Indiana Farm 
Bureau for his answer. 


“The spokesman declared,” says N. |! 
T. A., “that “Government does not dar 
subject the co-ops to income tax becaus¢ 
they are non-profit organizations’. But 
‘should the movement succeed to sub 
ject them to Federal income tax, they 
merely would reduce selling prices 
there would be no profit to tax’.” 

N. T. E. A. bulletin No. 7, dated 
Feb. 25, ends with this statement 
Week, Jan. 22, 1944, 
fright of private enterpris 
the threat of the Consumers 
Assn. of North Kansas 


Mo., to cut prices to members 


“Business 
porting the 
because of 
Co-operative 
City, 
assure them the ‘savings’ they now 
ceive in patronage dividends and 
taxable 


declared 


earnings in cast 
taxable: 


erase the 


CO Ops are 
the alternative of str 


price-cutting operations is calculate 
be even more odious to private busi 


It co-op profits are taxed, co-ops 
ibolish profits by cutting prices, 
Cowden (head of Consumers Co-op 


points out that, since they are non-] 
institutions anyway, they would cut t 
to the bone, charging just enoug! 
doing business.” 


cover costs of 
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Dear Customer: 


You have given up a lot of things because of the war. 


You can't do much driving. You can’t buy tires like you 
used to. And the same goes for meat and butter and cars 
and electric iceboxes. 


That's tough on you. You're “sacrificing” 


Me, too. My gas business is down to a trickle. My tire 
business has practically folded up. 


And on top of that, I'm short of help. That’s why it some- 
times takes me longer to serve you than it used to. 


But I am more anxious than ever to inspect your tires and 
your battery. If anything, my lube jobs are more conscien- 
tious than before. That’s my part in helping you Care for 
your car for your country. 


I am working longer hours than any man should, and 
making less money than I did. So that's my “sacrifice”. 


But, brother, you and I are not making 
any sacrifice that even deserves to be 
mentioned in the same mouthful with 
the sacrifices of our fighting soldiers, 
sailors, and marines. 

















Peace, Plenty and Petroleum* 


Private Enterprise ‘Soundest Choice’ to Develop 
World's Oil Resources, Harden Report Stated 


By Dr. Benjamin T. Brooks 


In December, 1943, the 
committee of PAW made a report which 
was not released by the petroleum ad- 


foreign oil 


ministrator presumably because the re- 
recommends that the 
strictly to 


port — strongly 
foreign oil business be left 
private enterprise. 

Platt’s | Oilgram scooped the report, 
however, and the industry’s own P.I.W.C 
demanded a showdown of the petro- 
leum administrator. 

The FOC was a 
headed by Orville Harden, a vice presi 
dent of the Standard Oil Co., New Jersey 
A special committee of P.I.W.C. 
sisting of representatives of 
having little or no foreign oil holdings 
was appointed to study the FOC report. 
As revealed by Platt’ s 
Harden report stated: 

“As a result of 
the U. S. has an 
the assurance of peace and 
stability in the postwar world and _ that 
as a result oil developments abroad are 
of critical 
policy.” 

Of the three 
developing oil resources of the 
the report lists government operations 
private enterprise and mixed operations, 
but states that “private enterprise is the 
surest and soundest choice.’ 

“Private enterprise has developed the 
requisite managerial skill and operating 
knowledge, and is already well estab- 
lished. It can operate with a minimum 
of political complications, as most for- 
eign countries readily admit foreign 
capital, but few countries, if any, would 


committee otf 12 


Con- 


companies 


Oilgram — the 


world development 
inherent interest in 


economic 


importance in its foreign 


possible methods of 


world, 


look with favor upon operations by 
alien governments. 
Government Protection Needed 


“The greatest immediate need on the 
part of private enterprise is the assur 
ance of our government that it will 
seek to reduce the political risks in 
volved in the use of private capital 
abroad, and that it will take no steps 
to discourage the efforts of the nationals 
of the U. S. to maintain an effective and 
serviceable oil industry — in 
countries.” 


foreign 


The report lists the bare essentials of 
an immediate foreign policy as follows: 

(a) The American petroleum industry 
should be encouraged to expand _ its 
plans for developing the world’s oil 
resources. This encouragement requires 
assurance that nationals of the U. S. will 
receive the co-operation of our govern 
ment in securing a_ position of vital 
opportunity with the nationals of other 
countries and that the government it- 
self will not enter into competition with 
its own nationals. 


(b) Existing handicaps in the oil op 
erations of our nationals abroad should 
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be examined in the light of their inci- 


dence upon our national welfare, and 
efforts should be made to remove such 
handicaps as originate in the laws and 
practices of the U. S. 


als operating abroad must be able to 


American nation- 
comply with the laws and customs of 
foreign countries without incurring the 
risk of violating American laws. 

(c) The diplomatic support accorded 
to our nationals by the government of 
the U. S. should be as effective as that 
accorded to nationals of other countries 
by their respective governments. 

(d) The ultimate 
facilities and supplies developed or paid 


disposition of oil 


for abroad by the government of the 
es 


so designed as to promote the interests 


in the course of the war should be 


of our nationals in the postwar world. 

(e) Our foreign oil policy should also 
appropriate 
after hostilities of 
owned properties, rights and interests in 
Axis-held 


sation for assets destroyed and damaged, 


include measures for the 


return American- 


territory; adequate compen- 





*This is the second of two articles 
comprising excerpts from “Peace, Plenty 
and Petroleum.” a book dealing with 
the background and causes of our pres- 
ent oil situation. The 189-page book, 
written by Dr. Benjamin T. Brooks, prom- 
inent consulting chemist, is being pub- 
lished by the Jacques Cattell Press, 
Lancaster, Pa. ($2.50). The excerpts 
are published with permission of the 
author. 





an early commercial 


operation of returned properties. 


and assurance of 


Co-operate With British 


Special co-operation with Great Brit- 
ain is suggested in the 
ground that 
oil reserves 


report on the 
a large part of the known 
involved in international 
trade are “owned, controlled or under 
concessions” held by the 
the U. S. and Britan. 
argues, the two 


nationals of 
Thus, the report 
should 
take the lead in achieving an agreement 
on basic principles. It is known that the 
State Department had such co-operation 
with the British government under con- 
sideration before the Harden report was 
made, 


governments 


The Harden report appears to have 
had two objects; first to 
protest against the government 
being in the oil either as a 
partner or as a competitor, and second, 


register a 
strong 


business 


to open the discussion as to government 
approval of 
companies (or 
regarding 

crude and 


ind inter-government 
agreements between oil 
other companies) 
and marketing of 
petroleum products 
world, 

The first of these objects seems likely 
to be 


production 
refined 
throughout the 


achieved. The second 


objective 





noted in (b) above, perhaps does n 
lie within the authority of the St: 
Department. Up to the present. ti 
there could be no agreements betws 
American oil interests and those 
other nations having to do with contr 
of production, division of the worl 
markets, agreements as to prices, et 
without afoul of the U. 


Department of which | 


running 
Justice to 
word “cartels” is anathema. 
Those who remember the famous M 
ison, Wis., case, in which oil compan 
and their officials were convicted 
fined for doing what the NRA auth 
ties had approved (an alleged appr 
ing letter from Mr. Ickes as petrol 
excluded from 
pay lit 


co-ordinator being 
evidence) would 
attention to such a “policy” set up 
the State Department which did t 
in some way or other have the fi 
unquestioned blessing of the Department 
The latter has generally 
any situation of p: 


certainly 


of Justice. 
fused to review 
posed action involving, for example, the 
anti-trust statutes, saying in effect, “Go 
ahead and we will decide later whether 
to prosecute you or not.” 

Sufficient Oil Lacking 
CONCLUSION: Petroleum and 
own need of imported oil in the imme 
diate future, is bringing the dollar back 
into the American diplomacy. However 
much the fact may be camouflaged and 
however distasteful it may be to thos 

who apparently enjoy giving away 

U. S., we have been rudely jolted int 
a reconsideration of our foreign polici: 
regarding world trade and_ particularly 
oil produced in foreign fields. 

Two facts seem to have brought this 
about, a realization that we = are 
finding and evidently 
to find oil in the U. S. sufficient to meet 
the demands of our peacetime industrial 
economy, and the almost startling dem 
onstration of World War IL that oil 
the primary munition of modern wat 
and that we no longer have enough of it 


Some of the idealism of the Atlantic 
Charter and the one big happy family 
idea of “One World” apears to be 


giving way, in the face of ferocity, ruth 


cannot continu 


lessness and destruction of the wat 
the conception of a policed world. In 
ternational co-operation after the war will 
evidently involve a world rationing 0! 
such things as petroleum, with quotas 
at least to certain nations. 


| 


International agreements regarding 
means Britain and the U. S., and 
sibly Russia, and this in turn means that 
private companies must operate within 
the framework of such government agre' 
ments. It means a kind of world wid 
oil cartel, with the blessing of our own 
and other governments, although 
the foreign policy makers laying 4 
the rules. 

It is evident that 
are still paramount. 
f the happy family that were suppose 
to be 
out to be 


national interests 
Even those wnt 
minded turn 


most international 


intensely nationalistic. 


NATIONAL PETROLEUM NrEW 





























Official U. S. Navy Photograph. 


BACK THE ATTACK 
BUY WAR BONDS 








Entirely false were the Jap claims that the USS Minneapolis was 
sunk in a Pacific sea battle. 

The facts are—after the engagement in which the USS Min- 
neapolis accounted for three Jap ships, flames enveloped her bow 
from waterline to super-structure, other serious damages were 
caused by torpedoes and shells from enemy warships. The fire 
was quickly extinguished by the ship’s efficient fire equipment. 
Damages were promptly repaired and she rejoined her fleet—a 
completely restored “ghost” with renewed fighting punch, ready 
again to seek and destroy the enemy. 

National Foam Fire Fighting Equipment has been adopted and 
is serving extensively aboard U. S. Navy ships where it has proved 
its efficiency in extinguishing fires—saving valuable lives and 
ships. 

National Fire Foams are providing fire protection for most oil 
refineries and many other important industries. 


NATIONAL FOAM SYSTEM. INCE. 


Specializing in Foam Fire Protection 


Packard Building. Philadelphia 2. Pa. 
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Crude Runs Boosted 31,000 b/d 
Over Year Ago on Gulf Coast 
Special to NPN 

HOUSTON — Crude continued to be 
charged to stills at a high rate in the 
first half of April, the Gulf Coast Refiners 
Assn. reported. 

During the period the 11 member 
companies of the association charged 
crude to stills at the rate of 111,237 b/d, 
an increase of 31,000 b/d over the same 
period of last year. Current throughput 
is 91.5% of rated capacity as compared 
to 55% a year ago when the industry 
in this area was operating under severe 
restrictions as to charging rate and yields. 

Stocks of all grades of gasoline con- 
tinued to decrease and were reported 
at 1,359,504 bbls., a decline of 97,000 
bbls. from the same previous month 
In April, 1942, the gasoline stocks to- 
taled 2,415,525 bbls. 

Kerosine stocks at 149,939 bbls. indi- 
cate but little change for the month. 
Demand for kerosine has been brisk 
and with continued movement to New 
England in steel drums the stocks of 
kerosine will continue tight until sum- 
mer. Diesel gas oil stocks were 36,558 
bbls., a decline of 34,000 bbls. in the 
month, 


General perspective of Oklahoma's newest 100-octane plant. 
centratign unit, catalytic cracker is at right with catalyst hoppers beside it. 
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Base Stocks for Oklahoma's Newest 100-Octane 
Plant Will Be Hauled by Truck Transport 


By David P. Thornton Jr., 

NPN Staff Writer 

TULSA — Oklahoma’s newest 100-oc- 

tane aviation gasoline plant to be oper- 

ated by Associated Refineries, Inc., is 

nearing completion near Duncan. It is 
expected to go on-stream within a fe 

wecks. 


Three factors will make it unique 
among the many 100-octane units con- 
structed to fill war needs: (1) It is a 
$15,000,000 co-operative plant, leased 
from Defense Plants Corp. by the eight 
independent refiners who comprise Asso- 
ciated and which supply required base 
stocks; (2) base stocks will be hauled 
to the plant by transport trucks which 
will return a pay-load of by-products to 
feed-stock suppliers, and, (3) it is neither 
a physical part nor attached to any exist- 
ing refining installations. 


The located on an 
84-acre site five miles south of Duncan. 
Essentially it will consist of four unit 
processes—fluid catalyst cracking (Stand- 
ard Oil Co. of N. J. process), hydro- 
fluoric acid alkylation, butane isomeriza- 
tion and gas concentration. What is said 
to be one of the largest boiler houses 
in Oklahoma will furnish process and 
utility steam; a new 12-in. line laid from 
Lake Duncan will supply boiler and 
plant water. Some of the fractionator 
columns of the plant are 145 ft. high 
by 15.5 ft. in diameter, weight 174 tons 


new refinery is 


Trucks Haul Stocks 


Operating personnel will comprise in 
excess of 400 skilled men. To house 
them, Tulsa Defense Inc., is 
building 121 homes in Duncan. Two- 
thirds of the staff is already on the job 
while, officials say, “desperate” efforts 


Houses, 


are being made to secure the balance 


of the staff. Training schools have been 
in operation for time to teach 
women to handle as many jobs as possi- 


some 


under construction 


ble. At present, women who have had 
some high school and college chemistry 
are employed in the laboratory, wit! 
others being trained for boardmen and 
jobs at the loading docks. 


Located as are the participating refi 
eries in an area inadequately served f 
industrial purposes by rail or pipeli: 
facilities, shortest and most direct tran 
portation can be furnished only by tran 
port truck. A fleet of 30 heavy-dut 
tractor trucks has been allotted from th 
1944 civilian truck pool and just deli, 
ered. They are of 149-in. wheelbas: 
powered by the same type of engi 
used in half-tracks, and equipped wit 
two-speed rear axles, air brakes, 30¢ 
watt generators and 11.00-20 tires. The 
tractors will haul 4000-4500 gal. tanks 


mounted on semi-trailers. 


Schedules call for 140-150 truck ope: 
ations per 24-hour day, with round-trip 
mileage averaging 150 per day; driver's 
shifts will approximate eight hours. Th. 
farthest haul will be from Electra, Te) 
a distance of 95 miles. 


A factor adding to the economy of 
truck operations is that equipment will 
carry full pay-loads both ways. Each 
of the eight refineries will supply a 
special gas-oil feed stock for which their 
plants have been individually adapted t 
supply in quantities co-ordinated with 
the other suppliers. In return, they will 
receive heavy naphthas and other prod- 
ucts unsuitable for conversion into avia 
tion gasoline. By-products returned will 
be proportioned on the same ratio that 
individual supplier’s contribution of bas: 
stock bears to total quantity supplied 
during a given period. To facilitate truck 
operations, all-weather roads have been 
constructed and improved in the affected 
area under a program sponsored by th« 
government. 


By the time operations get under way 
about 90 drivers will be required, ac- 


At left are some of the fractionator columns in the gas con- 
Extreme right foreground is the boilerhouse. 
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Fron “six iron barrels” that were the total daily capacity 
of the first Hanlon plant built in 1908, Natural Gasoline, partner of the 
automobile, helped to give us the American-Way of Life . . . today 
Hanlon-Buchanan with thousands of barrels daily capacity is a Partner in 
Victory, supplying Butanes and Stabilized Natural Gasoline—STA-VOL-ENE 
the “Natural” known throughout the World. 
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cording to Dock Supervisor Paul C. 
Bailey, who is in charge of trucks 
and accessory automotive equipment and 
maintenance. Drivers are hired by direct 
application, of which there have been 
quite a number, and by referral through 
U. S. Employment Service. 

An extensive system of training drivers 
and keeping trucks in repair has been 
worked out by Mr. Bailey. Under him 
are two head truck drivers, who will 
be in direct charge of the other drivers 
and spend much of their time on the 
road training drivers, checking correct 
driving habits and emphasizing continual 
preventive maintenance practices. 

Applicants are first given a general 
check by the personnel department. Then 
they go to one of the head drivers 
who examines them thoroughly on their 
knowledge of general highway driving, 
state laws, safety and so on. After hir- 
ing, a driver is taken on an extended 
two-day tour of the refinery, during which 
the importance of the product and need 
of keeping production at high levels is 
emphasized. In addition, he 
detailed instruction on construction and 
operation of truck, trailer and tank car- 
rier. The men are supplied with service 
manuals and instruction books.  Fre- 
quent examinations on contents of these 
publications, conducted by the head 
drivers, assures that the men absorb the 
information and are properly to 
interpret and use it. 

A careful program of preventive main- 
tenance has been mapped out. Each 
day, when the driver completes his 
shift, he is required to fill out an in- 
spector’s report. If items requiring at- 
tention are minor, they are fixed at 
the dock. More extensive repair and 
overhaul work will be done in a well- 
equipped new garage employing a fore- 
man, six mechanics, lubrication expert, 
a washer and a porter when full opera- 
tion of the plant begins. 

Each 1000 miles the lubrication sys- 
tem, brakes, clutch, steering mechanism, 
etc., will be inspected, the findings re- 
corded on forms similar to those used 
by the Army. Every 5000 miles a more 
extensive inspection is in order, includ- 
ing check of cylinder heads, gaskets, 


receives 


able 
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100-octane plant at Duncan, Okla. 


Some of the International trailer-type transport trucks used in hauling base stocks from supplying refineries to Associated 
Fluid-catalyst cracker is visible in background 





water pumps and universal joints in ad- 
dition to the above. Drivers must make 
a daily gauge check of tires and report 
any unusual wear; a weekly inspection 
ilso is conducted by head truck drivers. 

The companies associated in the ven- 
ture and the location of the supplying 
refineries are: Anderson-Pritchard Refin- 
ing Corp., Cyril; Bell Oil & Gas Co., 
Grandfield; Ben Franklin Refining Co., 
Ardmore; Rock Island Refining Co., 
Beckett, and Cosco Oil Co., Winnewood, 
all in Oklahoma; LaSalle Petroleum Co., 
Burkburnett; Panhandle Refining Co., 
Wichita Falls, and W. T. Waggoner 
Estate, Electra, all in Texas. 

Officers are M. Lloyd Freese, presi- 
dent; L. B. Simmons, chairman of the 
board; R. B. Anderson, B. I. Lubell 
and R. C. Stanford, vice-presidents; 
H. P. Alspaugh, secretary-treasurer; C. 
D. Cund, assistant secretary-treasurer, 
and W. D. Manz, general superintendent. 


$2,000,000 Haynesville Pool 
Community Plant on Way 
NPN News Bureau 

[TULSA — Construction of a $2,000,- 
000 natural gasoline and recycling plant 
for Haynesville Pettit lime pool, near 
Haynesville, La., will begin as soon as 
agreement between royalty 
20 companies with holdings in the pool 
is signed, according to 
by Ohio Oil Co., owner of largest num- 
ber of wells in field. Ownership will be 
in proportion to acreage, companies op- 
erating own well with a manager select- 
ed to run the plant. 

There are 161 producing wells in 13,- 
000-acre field which extends from north- 
ern Louisiana into Arkansas. Contract 
now being signed calls for thorough test 
of formation below Pettit lime, and oil or 
gas, if found in commercial quantities, 
will be produced. No. 1 G. W. Taylor 
of Ohio and Gulf Refining Co. will be 
used as test well and work will be start- 
ed within 90 days after agreement is 
completed. 

Plan calls for lines to be run from each 
producer to the gasoline plant so that 
gas now being burned in flares will be 
saved. After gasoline has been extract- 
ed it will be returned to pool for re- 


“% 


owners and 


announcement 


pressuring. A request for priority | 
been made for all materials needed a 
has been granted in part. Plant a 
gathering system is expected to be cor 
pleted late in fall. 


Sinclair's Houston Butadiene 
Plant Going—Record Set 
Special to NPN 

HOUSTON, Tex.—First producti: 
of butadiene of the grade required | 
synthetic rubber manufacture’ was 
achieved at the Houston plant of S$ 
clair Rubber, Inc., on April 23, company 
officials announced. 

First raw material hydrocarbon charg 
to the plant equipment was made on 
March 30. Under normal operation, th 
How of hydrocarbons through the var 
ous processing stages is continuous. 

Rated capacity of the plant is 50,000 
short tons per year of butadiene, sufti- 
cient, when combined with the other in- 
gredients making Buna-S type of rubbe: 
to make 60,000 long tons of synthet 
rubber per year. 

To meet its designed rating, the plant 
requires a minimum of 8000 barrels of 
raw charging stock a day. Raw mat 
rial comes from the refineries of Sinclai 
Refining Co. and Crown Central Pe- 
troleum Corp. at Houston and Pan Amer- 
ican Refining Corp. at Texas City. Pipe 
lines connect the various refineries with 
the rubber plant. 

Butadiene made at Sinclair Rubber 
will be used by the Goodyear Synthet 
Rubber Corp. plant in Houston. 


Hawkins Natural Gasoline 
Plant Starts Operations 
NPN News Bureau 

TULSA—The new Hawkins (Tex 
natural gasoline plant owned jointly by 
Natural Gasoline Corp., a subsidiary of 
Warren Petroleum Corp. and Humbk 
Oil & Refining Co. is being put into op- 
eration, it was announced by Warren ! 
troleum here. It will manufacture vari- 
ous grades of natural gasoline, iso-p 
tane, iso-butane, normal butane and bu- 
tane, products required to meet the na- 
tion’s war needs. Output will be mark 
ed by Warren Petroleum. 
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Fuels Above 85 Octane Beyond Useful Range 
Of Present Motors, Pittsburgh S.A.E. Told 


By B. H. Weil® 
NPN Special Writer 

PITTSBURGH—Problems of postwar 

itomobile expectations and wartime 

insportation and maintenance shared 

e spotlight at the 15th anniversary 

eeting of the Pittsburgh Section of the 
Society of Automotive Engineers here on 
\ pril 25. 

[wo papers were presented at the 
morning session, one on “Rubber Prob- 
lems, Developments and Prospects” by 
W. H. Elliott, manager of the field en- 
gineering department, The B. F. Good- 


Blanchard, editor of Motor, the sym- 
posium was to have had Delmar G. Roos, 
Willys-Overland Motors, Inc., as mod- 
erator, but in his unavoidable absence 
his place was taken by R. J. S. Pigott, 
chief engineer of the Gulf Research & 
Development Co. who was also one of 
the four experts who conducted the dis- 
cussion. 

In his role as expert, Mr. Pigott 
stressed the urgent need for postwar 
economy and the necessity for saving 
natural resources as well as money. Stat- 
ing that the prewar car costs 2 cents per 














90 octane number. He believes that 
such motors will require the stiffest avail- 
able materials, thus ruling out light al- 
loys which, however, may be of help in 
lightening the weight of bodies if prob- 
lems of service repairs (now beyond the 
ability of modern service stations) gan 
be overcome. 


Mr. Chayne believes that the cost of 
high-octane gasolines will come down 
and that the better fuel consumption at- 
tainable will justify their use. While not 
minimizing problems of roughness and 
noise, he concluded with the statement 
that cars to use high octane fuels will 
be ready when the fuels are at the 
pump. 
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TRY THIS CATALYTIC-CRACKING QUIZ 


...and get the real score! 





QUESTION k: What process now leads in production of the nation’s high- 
octane gasoline requirements? 





ANSWER: 


Current figures show that when 
all catalytic-cracking fresh feed capacity is con- 
sidered — including pre-war fixed-bed catalyst 
processes—the Fluid “Cat-Cracking” process 


of the industry’s 
“Cat- 


now comprises over 50% 
capacity! Further, the ratio of Fluid 
Cracking” capacity to that of the nearest com- 
peting process is over two-to-one! 


QUESTION Z: Why are leading refiners sold on this process? 





ANSWERS: 


l. When built, Fluid ‘“‘Cat- 
Cracking” plants operate as designed. Produc- 
tion meets specifications. War commitments are 
realized with efficiency to spare. 


2. High efficiency is maintained 
under a wide variety of operating conditions. 
For instance, the severity of cracking effected 


by the ratio of catalyst to charge in the reactor 
can be varied as much as twentyfold! This un- 
matched flexibility characteristic of the Fluid 
“Cat-Cracking” process permits production to 
day of the all-important high-octane and buta- 
diene components from different types of feeds 
... ranging from reduced crude to naphtha. Even 
high sulphur-bearing feed stocks can be prot: 
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essed by incorporation of a moderate amount of 4. The flow principle of the 


corrosion-resistant materials in the reactor. 7Jo- catalyst system requires no moving mechanical 
morrow ...this flexibility will permit use of the parts, thus assuring a high service factor. On- 
most economical of feeds to produce premium stream runs of 4 to 6 months have been reported 
postwar products. to date. In addition to this saving in operating 


time ...conventional maintenance costs are re- 


3. Control of product quality is ae 
— P ee duced to a minimum. 


simplicity itself. Due to the fluid properties of 














the catalyst...its flow responds to recognized Small additions of catalyst which are easily and 
principles. Operating conditions for any run can regularly injected into the system maintain the 
be quickly established and maintained with lit- catalyst at high efficiency. Manpower costs for 








tle, if any, adjustment of a few simple controls. operation and maintenance are also minimized. 





Q JESTION 3: What has M. W. Kellogg contributed to catalytic-cracking? 


ANSWER: 


On the record ... over two-thirds ... Our engineers translated it into commer- 
of the Fluid “Cat-Cracking” capacity built since cial reality. Today, our continuous pilot-plant 
Pearl Harbor—and now in operation—has been operation provides the accurate data necessary 
built by The M. W. Kellogg Company. Our to evaluate feed stocks and to evolve process 
laboratory helped develop the Fluid technique designs for specific applications. 


CONCLUSION: 











Based on its war record of offers an unduplicated “know-how” to refiners 
production of high-octane and butadiene com- planning future installations. Yet this is but one 
ponents...its proven advantages ...its postwar phase of M. W. Kellogg’s Completex Service 
future...the /luid “Cat-Cracking” process is the to refiners. 
overwhelming choice of leading refiners. Whatever the problem in modernization of 

Based on its experience with the Fluid “Cat- existing facilities, our approach to that problem 
Cracking” process from laboratory inception must meet two aims: hasten victory ... provide 
and pilot-plant operation through process design our client with an “edge” in the forthcoming 


and construction... The M. W. Kellogg Company postwar competition. 


The contents of this advertisement have been cleared 
with the War Department and the Office of Censorship. 


THE ML. W. Ketroge Company 















wx LABORATORIES -— fully equipped and staffed — de- % MECHANICAL ENGINEERS — Kellogg installations — 
voted exclusively to chemical engineering and proc- worth hundreds of millions—are their best reference. 
ess development. 


*%& METALLURGICAL LABORATORY — Establishes 
al 2 ~ : i heck of specifications...creates new tech- 
%24-HOUR-A-DAY PILOT PLANTS — 17 refining par wensonaty-aeaglh _— . 
K ellogg Service processes operating continuously—providing accurate niques for the fabrication of refining equipment. 
data for commercial scale application. ww PERMANENT CONSTRUCTION CREWS — Geared 
Has Them All to function all over the world on single units or 
wEXCLUSIVE CHEMICAL ENGINEERING DATA multiphase refineries .. . team-experience cuts costs, 
—Continuously compiled... embracing both pilot speeds construction. 


plant runs and the operation of Kellogg-built refiner- — , 
ies. Data extends from beginning of modern refining. *wOPERATING STAFFS — Specialists - placing — 
units “‘on stream”... training of refiner’s own oper- 


PROCESS ENGINEERS -— Specialists who have contin- cages. 
uously made major contributions to oil refining de- WLICENSING SERVICE — Licenses available through 
velopment, for more than 20 years ... currently ex- Kellogg as Licensor or licensing agent for all types of 
emplified by their work on fluid catalytic-cracking. refining processes. 
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Competition Makes ‘Gas’ 
Cheap Commodity, 
Dallas Meeting Told 


Special to NPN 
one of the 
only 


DALLAS—Gasoline _ is 
cheapest commodities in the U. S. 
because the oil industry is one of the 
most highly competitive industries in the 
country, C. A. Young of Dallas, secretary 
of the American Petroleum Institute's 
division of production, told convention 
delegates here last week. 

Mr. Young was one of the speakers at 
the 17th annual convention of the Petro- 
leum Industry Electric Assn. and the 
Petroleum Electrical Supply Assn. at the 
Baker hotel. 

He pointed out that the petroleum in- 
dustry is a standout example of how a 
competitive private enterprise has co- 
operated within itself to solve practically 
every problem that required collective 
effort in furnishing all the oil needed for 
the war and civilian use, yet at prices 
no other industry was asked or expected 
to accept. 

“Gasoline is one of the cheapest com- 
modities in America,” he told the dele- 
gates. “Compare it with the cost of 
milk, soft drinks, or any other product. 

“T have been told that one million of 
the six million people living in Texas are 
directly or indirectly connected with the 
oil business. They either earn their sole 
living as employes of oil producing com- 
panies, oil pipeline companies, refineries 
and the like, or they obtain some portion 
of their incomes from royalties or stock 
in oil companies. 

“Yet the public seems to have a de- 
cided misunderstanding at times regard- 
ing the oil industry. Too many people 
consider it a monopoly. They fail to 
consider that gasoline is cheap only be- 
cause the industry has been, and will 
continue to be, one of the most highly 
competitive industries in this country. 

“We should inform the public of the 
facts concerning our industry. In the 
future a more complete program will be 
worked out.” 


U. S. Regimentation Attacked 


C. Hamilton Moses of Little Rock, 
president of the Arkansas Power and 
Light Co., expressed the belief that 


Americans must follow their commander- 
in-chief to the end of the war and like 
it, whoever he may be. “We must run 
our business to suit Washington and like 
it until the war is over,” he stated 

“When the war is won, we must be- 
come vocal. We must put our feet on 
the ground, rise up and speak out against 
a continuation of this regimentation im- 
posed upon us under the cloak of war 
necessity. We can expect Washington 
to go just as far as it thinks we will stand 
for. We must have our say about taxes, 
regimentation, and bureaus.” 

Mr. Moses said that when the war 
ends the centralization of power made 
necessary to prosecute the war must be 
returned to the states and local govern- 
ment. 

J. B. Thomas of Fort Worth, president 
and general manager of the Texas Elec- 
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tric Service Co., told a joint meeting of 
the two associations that he believed the 
vast majority of the people want a 
middle-road government after the war, 
“under which a man will have freedom 
of religion, freedom of speech, freedom 
to work for whom he pleases and for 
how much; freedom to profit from his 
skill, labor and perseverance and to pay 
for his errors; freedom of opportunity 
for honest endeavor...” 


Technical Papers Read 


Technical papers were read by Morris 
Chambers of Shreveport, representing 
Standard Oil Co. of Louisiana, on “The 





100% Efficient Pipeline”; R. T. Fryer 
Houston, Westinghouse Electric and 
Manufacturing Co.; Starr Thayer, Hous 
ton, consulting engineer; and L. C. S 
crest of Ponca City, Okla. 

Brief addresses were made by May: 
Woodall Rogers; E. C. Dwelle, pres 
dent of R.E.S.A.; P. M. Cordell, pres 
dent of Petroleum Electric Power Asst 
and F. W. Littell, president of P.IE.A. 

The P.I.E.A. selected Tulsa as the 194 
meeting place and elected the followi: 
officers: RR. C. Appling, Shreveport 
president; M. C. Callahan, Tulsa, vic: 
president and J. F. Colleran, Tulsa, + 
elected secretary-treasurer. 








Byrnes Group in Marcus Hook on Coast-to-Coast Tour 





Aviation gasoline is the topic of conversation as these three members of the 
Byrnes special 100-octane committee visited the Sun Oil Co. refinery at 
Marcus Hook, Pa., at the start of their coast-to-coast inspection of aviation 
fuel-producing plants. They are, left to right: Rear Adm. Gaylord Church, 
E. D. Cumming, director of refining. PAW, and Comm. B. W. Gillespie. 
visit to Sun’s refinery, April 27, was the only one paid an East Coast refinery 


The 








Byrnes Group Opens U. S. Tour 
At Sun's Marcus Hook Plant 


Special to NPN 
MARCUS HOOK, Pa.—The extent 
to which the production of 100-octane 
aviation fuel has been “stepped-up” at 
Sun Oil Co’s refinery was noted here 
when a group of government officials, 
known as the “Byrnes Special 100-Oc- 
tane Committee”, toured the refinery on 
April 27 in celebration of 100-octane’s 
tenth birthday (May 1-7). 


At the same time the company 
nounced that it has tripled its output 
of 100-octane fuel and has substantially 
increased its production of other types 
of aviation gasoline. 


an- 


Construction of a Thermofor catalytic 
cracking unit, which will cost approxi- 
mately $4,000,000, is scheduled for com- 
pletion this summer. Sun at present has 
a greater catalytic cracking capacity than 
any other refinery in the world and is 








one of the chief producers of 100-octane 
aviation ‘gas’ for the Armed Forces of 
the United Nations, the committee was 
told. 


The group left Washington on April 


2 coast-to-coast in- 


27 and is now on a 
spection tour of 100-octane plants, Sun, 
the refinery in the East to be 
toured, was first on the list. 


only 


Included in the group were: E. D. 
director of refining, PAW; 
George L. Parkhurst, assistant director; 
George E. Dewey, associate labor coun- 
selor, and A. B. Culbertson, chief of 
aviation section of Refining Division of 
PAW; George A. Hill, Jr., executive 
vice president, Defense Supplies Corp.; 
Michael J. Deutsch, office of war utili- 
ties, WPB; Rear Adm, Gaylord Church 
and Com. B. W. Gillespie U.S.N.; Maj 
Morris Levy and M. J. Madigan, special 
assistant to the under secretary of war, 
representing the Army, and Brig. Gen 
W. B. Pyron and Major B. McClelland. 


Cumming, 
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Strikes Creating Resentment, 


Jester Tells Rail Unions 
Special to NPN 

FORT WORTH—Labor is endanger- 
ing its public goodwill by striking in war- 
time, Beauford Jester, chairman of the 
Texas Railroad Commission, believes. 

Speaking before the Texas convention 
of the Railroad Brotherhoods, Mr. Jester 
said that “you know as well as I do the 
resentment of our men and women in 
our armed services over strikes. Their 
resentment is shared and inflamed by 
those hostile to union labor.” 

Jester warned that railway labor must 
plan and work with railway manage- 
ment in order to meet the challenge that 
will come from other forms of trans- 
portation after the war. 


OPA Setting Up Ration Plans 
For Used Cars, Says Taylor 

SAN ANTONIO—The OPA is work- 
ing up plans calling for the rationing of 
all used cars, Elliott Taylor, chief of the 
OPA auto ration branch, told delegates to 
the National Automotive Dealers’ asso- 
ciation here last week. 

Mr. Taylor pointed out that stocks of 
gasoline and tires are being replenished, 
but there will be no additions to the sup- 
ply of automobiles until after the war. 


NPN News Bureau 
WASHINGTON—With all “B” and 
“C” gasoline coupon holders now eligible 
for new passenger car tires as a result 
of greatly increased civilian allocation by 
the Office of Rubber Director, more and 
more synthetic rubber tires will be flow- 
ing into the hands of service stations and 
other gasoline dealers. 
Service station operators can well take 
a lesson from the U. S. Army, which al- 
ready has recognized the difficulties en- 
countered in handling synthetic rubber 
tires and tubes and has issued a tech- 
nical bulletin—initiated by the Mainte- 
nance Division, Army Service Forces, 
and published by the Chief of Ordnance 
—which calls attention to different pro- 
cedures to be followed in installing and 
caring for synthetic rubber products, as 
compared with those made of natural 
rubber. The bulletin is being issued 
pending revision of Army technical man- 
uals on tires. 


Tips from Army Bulletin 


Practically all new tires, tubes and 
tracks for track-laying vehicles now be- 
ing delivered for use by troops in the 
field are manufactured in whole or in 
part from synthetic rubber, and instruc- 
tions to soldiers in their proper installa- 
tion are of first importance, as they also 
should be for the home-front soldiers— 
those in service stations and other estab- 
lishments who must learn to use kid 
gloves when working with synthetic rub- 
ber products. 

First off, here are few tips garnered 
from the new Army technical bulletin: 

Special pains should be taken in main- 
taining correct tire pressures—advice 
well worth passing on to motorists—be- 
cause under-inflation is more harmful to 





Eastward Rail Hauls Average 745,150 b/d 


NPN News Bureau 


WASHINGTON—Tank car hauls of crude and products to the East Coast av- 
eraged 745,150 b/d during the week ended April 22, compared with 749,441 b/d 


the previous week, PAW reported. 
follows: 


A total of 69 companies loaded 25,520 cars as 


Abercrombie 180 Derby 8 Roosevelt Oil 13 
Aetna 22 Drake 10 Rock Island 8 
Allied 39 Elk Refining 26 Royal Petroleum 118 
Amsco 203 Freedom Oil 2 Shell 762 
Anchor 5 Globe 1,476 Shotmeyer 1 
Arkansas Oil 4 Gulf 2,277 Sinclair 989 
Ashland Refining 121 Hartol 55 Socony-Vacuum 2,880 
Asiatic Petroleum 36 Hess, Inc. 36 Southland 13 
Atlantic Refining 1,816 Jenney Mnfg. Co. 87 S. O. California 17 
Aurora 10 Libby 4 S. O. Indiana 586 
James B. Berry Sons 8 Mid-Continent 21 S. O. Kentucky 36 
Cantelou 14 Old Dutch 4 S.O. New Jersey 4,778 
Canton 25 Ohio Oil 12 S. O. Ohio 93 
Chalmette 14 Pacific 8i Sun 2,407 
Cities Service 633 Pan American 1,185 Talco 7S 
Clymore 8 Pana 4 Taylor Refining 18 
Continental 291 Petroleum Heat & Texaco 2,058 
Consumers 41 Power 6 Tide Water 1,147 
Cosden 1 Phillips 211 Triangle 22 
Crown Petroleum 4 Premier 4 United 41 
Daugherty 28 Primrose 26 Waggoner 10 
Deblois 3 Pure 48 Western Oil 3 
Deep Rock 5 Republic 138 Worth 11 
Richfield 198 
AY 3, 1944 





Huge Mass of Synthetic Tires Soon Go to Drivers; 
Take Army's Tip — Kid-Glove Handling Needed 


synthetic rubber than to natural rubber. 
Abnormal flexing action from under-in- 
flation creates a relatively higher tem- 
perature in the synthetic product, dam- 
aging the rubber. Properly inflated, a 
synthetic tire will flex normally. Over- 
inflation, because of excessive pressure, 
likewise makes a tire more susceptible 
to bruises and otherwise subjects it to 
greater wear. 


Special markings make the new syn- 
thetic products easy to identify. Tire 
casings bear a circular red spot with 
the letter “S” and a number. Inner 
tubes have red or blue stripes around 
their bases. A red spot marks synthetic 
rubber tracks in the Army. 


Installation of synthetic tires requires 
somewhat different handling than as re- 
quired for those made of natural rubber, 
and installation of synthetic tubes de- 
mands special precautions. For example, 
rims must be thoroughly cleaned and all 
grease, grit, scale and rust removed. 
Scale and rust seriously damage = syn- 
thetic rubber tubes. 


The casing interior should be inspect- 
ed for breaks and rough cuts and then 
cleaned thoroughly. It is imperative 
that a tube be completely dusted with 
tale or soapstone before installation since 
it does not slip into position as readily as 
a natural rubber tube. It should also be 
placed evenly inside the casing. 


Two-Step Inflation 


Since the 
elastic as one of natural rubber, it is 
easily weakened and before insertion in 
the casing it should not be inflated be- 
yond the point where it rounds out. If 
flaps are used, they also must be dusted 
with tale or soapstone and must be in- 
stalled well centered and wrinkle-free. 


synthetic tube is not as 


A two-step inflation process after in- 
sertion into the casing is essential. There 
should be first partial inflation to pull 
the tube and casing into their approxi- 
mate positions, followed by complete de- 
flation and then inflation to proper driv- 
ing pressure. 

For a tire mounted on a drop-center 
rim, the tire beads must be out of the 
rim—well before inflation to avoid pinch- 
ing and tearing. Dual tires and all 
“driven” tires must be closely matched. 
Since synthetic rubber cuts and chafes 
more readily than the natural product, 
avoidance of quick starting and stopping, 
skidding and overloading and speeding 
becomes more important. 

Now back to the subject of increased 
civilian allocations of new passenger car 
tires by ORD. 

Effective May 1, eligibility rules for 
new tires were broadened to include all 
motorists using their cars for occupation- 
al driving—the “B” and “C” book hold- 
ers. 


Previously, the only motorists eligible 
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PROCUREMENT AND CONSTRUCTION 


‘ 


War is still America’s most serious busi- 
ness of the moment. Industrial efficiency 
is high—but not high enough. Production 
is huge—but still short of goals. Both 
objectives demand the redoubled effort of 
every loyal individual and concern. 


Bavcer is knee-and-elbow-deep in 
the kind of large-scale work for 
which Badger’s long experience is 
particularly suited. Since Pearl 
Harbor—and before—Badger ser- 
vices have been heavily engaged 
in process engineering, design and 
construction for both Government 
and private war-production plants 
in the petroleum, petro-chemical 
and chemical fields. 


Process Engineers and Constructors for the Petro- 
lum, Petro-Chemical and Chemical Industries. 


— 


The total number of Badger em- 
ployees engaged on war projects to 
date would populate a small city. 
The many construction operations 
in which Badger has had an impor- 
tant part during the past three years 
extend through many states and 
foreign countries. They represent a 
value approximating the cost of 
several ‘‘Alcan”’ highways. 


Conspicuous are plants for the 
manufacture of butadiene, alcohol, 
toluol, tri-nitro-toluene, plus many 
complete refineries for the produc- 
tion of aviation gasoline. 


Badger is thoroughly equipped 
and manned to assume full respon- 





* Licensing Agents for the Houdry Catalytic Cracking 


BOSTON 


Processes; All-purpose Fixed Bed Units, Adiabatic Fixed Bed 


Units, Thermofor Units. 


BADGER HAS DESIGNED AND BUILT MORE CATALYTIC 


MAY 8, 1944 


INITIAL PLANT OPERATION 


sibility for the complete handling 
of any size project, from inception 
to final test-run operation. Around 
the key personnel of Badger’s cen- 
tral organization are technical and 
laboratory engineers; design engi- 
neers and draftsmen; procurement, 
expediting and accounting experts; 
seasoned and efficiently supervised 
construction crews; experienced 
plant operators. 

All these combine to afford the 
many advantages to be gained from 
placing everything in the hands of 
one qualified concern working in 
close co-operation with your own 
organization. 


E. B. Badger & SONS CO. 


EST. 1841 


New York + Philadelphia + San Francisco - London 


CRACKING UNITS THAN ANY OTHER ORGANIZATION IN THE WORLD 
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for new tires were those entitled to pre- 
ferred gasoline mileage—drivers includ- 
ed on the list of most essential occupa- 
tions and generally holding “C” rations. 
With the new change, any occupational 
driver with a “B” or “C” gasoline ration 
may now apply to his local ration board 
to buy a new tire. 

At the same time, light delivery trucks 
which previously had been able to buy 
only used tires, were made eligible for 
new passenger tires as well. The trucks 
in this category include those delivering 
ice cream, confections, tobacco products 
and department and retail store mer- 
chandise. 


875,000 Go to Boards 


Allocations for May of new passenger 
tires received from ORD for distribution 
by OPA are to be broken down into a 
quota of 875,000 tires assigned directly 
to local boards, and a reserve of 425,000. 
This reserve will be split into 150,000 
to be held by OPA district and regional 
offices and 275,000 to be held by the 











national OPA office. The reserves will by the War Department, and when 1 
be distributed during the month to local — viewed, the huge maintenance task th 
boards on basis of local needs. must be carried on by maintenan 
The increased allotments of new tires soldiers can easily be appreciated. 
will make it possible to take care of the 
minimum needs of occupational drivers, 
OPA Chief Bowles said in announcing 
the OPA action, adding: “Everyone re- 
alizes that replacement tires must be pro- a v's 
: pounds; a two-and-one-half ton truck 
vided for these drivers, and the Office 579 
of Rubber Director has assured us that, 
barring unforeseen developments, it will 
be able to make available enough tires 
from now on to meet the needs of oc- 
cupational drivers.” Railroads Ask Delay in ICC 
He pointed out, however, that tire Oj] Rate Reduction Order 
production is still inadequate to meet 
any but the most necessary demands. It ee NPN News Bur 
is therefore as important as ever that CHICAGO iy Sixteen attorneys r 
motorists continue to recap worn tires, resenting 13 railroads, composing a cor 
avoid excessive speeds, and thereby get mittee for all western lines, fil 
the last mile of wear out of their tires. @ Petition last month with tl 
Now. briefly, back to the Army and its Interstate Commerce Commission 
nee dl iin ates TU 6 hee em Washington, asking for postponement 
quirements of crude synthetic rubber for the effective date of ICC's Feb. 24 d 
combat material were reported this week “107 0? Docket 28760. The hemi 
volves an estimated 10 to 20% redi 


tion in freight rates on low-grade | 






For example, one 75 m.m. gun cat 





riage requires 404 pounds, a 37 m.n 






gun carriage or jeep, 70 pounds; a fiel 


ambulance or %4 ton scout car, 20¢ 






pounds, and a_ motorcycle, | 





pounds. 






















TENANCE 


MIKE 


This is one time G.|. Joe is seein’ 
spots that mean somethin' 
besides "mornin' 
after 
measles" 


troleum products from the Mid-Cont 




















Those red spots on the tires and nent area into Minnesota, Wisconsi 
the stripes on the tubes mean North and South Dakota, Nebraska, 
they re synthetic rubber. Iowa and parts of Missouri and Michi 
That's why he's usin’ a lot of gan. The order is effective lune 7 
talc on the tubes before he puts le : ial es ee 
'em in the casings - - they've Pee ee 

got to be as slippery as you can Products named in the rate reduction 
make 'em on account of synthetic order are distillate fuel oil not suitabl 
rubber tears easier than natural for illuminating purposes, residual fuel 
rubber. oil, heating oil, furnace oil, burning oil, 





Diesel fuel, tractor fuel, gas oil, coal 
spraying oil, road oil and asphalt in tank 
car loads from points in Kansas, Okla- 
Arkansas, Texas and Louisiana. 












homa, 









The new rates ordered are 80% of 
rates now in effect under Docket 28106, 
but oil company traffic men say _ th 
Z new ICC order is not entirely clear, 





















y since the per gallon weight of products 
FEZ is involved, and the order is in need 
min a of further clarification. 
Hh 
= In event ICC maintains its present 








ut 


a é Z position and the order becomes effective 
June 7, oil industry traffic departments 











Watch him inflate the tire part 
way and then let some of the 
air out to ease the strain on the 
tube so's it'll slip in place eas- 
ier before he blows it up full 
again. 





Here's one Army method of urging care in use of synthetics located here. 













anticipate an industry clamor for tank 


Synthetic tubes that's handled cars for movement of products as_ the 
careful \ike that will give good new low rail rates will be in direct com- 


service —— if the driver's care- petition with pipeline movements from 
the Mid-Continent and barge shipments 


from the Gulf Coast and Louisiana. 
However, the transportation men_ point 
out that even though the rate does be- 
come effective, all tank cars are new 
on war assignment by ODT and no ad- 
ditional ones will be available for this 






























new products movement. 







ODT Closes Mt. Carmel Office 
Special to NPN 

MT. CARMEL, IIl.—With the state- 
ment that the opening of pipelines to 
the eastern seaboard has brought about 
considerable improvement in the order! 
flow of tank cars, ODT announced the 
closing of the western division branch 
office of ODT’s rail transport division, 
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Production Exceeded Reserves 
Found in ‘43, Scouts Told 


Special to NPN 


DALLAS—Members of the National 
Oil Scouts and Landmen’s Assn. are back 
at their posts after a record turnout for 
their 20th annual convention here last 
week. 

E. J. Raish of Austin, executive secre- 
tary of the said that 170 
registered for the session, twice that of 
any previous meeting. 

The landmen heard Dr. 
Frederick H. Lahee, chief geologist for 
the Sun Oil Co., quote figures showing 
that the 1,423,906,000 bbls. of oil pro- 
duced in 1943 was more than five times 
the 271,048,000 bbls. of new 
discovered during the year. 

Dr. Lahee said that new reserves added 
through extensions and revisions of oil 
ficlds in 1943 in the 11-state major U. S. 
producing areas, added to the reserves 
discovered in 1943, brought the grand 
total of new proved reserves up to 1,234,- 
255,000 bbls., or 189,651,000 bbls. short 
of the amount produced during the year. 

The outgoing president, Dell J. Crosby, 
Humble Oil and Refining Co., Houston, 
was elevated to the chairmanship of the 
board of directors. The board consists of 
the national officers and one representa- 
tive chosen by each of the 25 district or- 
ganizations which cover the oil produc- 
ing areas of the United States. 

Other officers elected are Troy Stall, 
Stanolind Oil Purchasing Co., Midland, 
Tex., first vice-president; Buddy Robin- 
son, Phillips Petroleum Co., Evansville, 
Ind., second vice-president; J. L. Smith, 
Pure Oil Co., Wichita, Kans., secretary- 
treasurer; and Howard Brooks, Magnolia 
Petroleum Co., Dallas, editor-in-chief of 
the yearbook. 


association, 


scouts and 


reserves 


Old Oil Wells in Back Fields 


Revived, Russians Report 


NPN News Bureau 
WASHINGTON—Hundreds of aban- 


doned oil wells in Soviet Russia’s “back 
fields” have been revived in the last 18 
months, according to an article in the 
Russian trade union newspaper Trud re- 
ported to the Office of War Information. 

\ 15-station chain in the Urals, a 5- 
station chain in Karginsk and a six-station 
chain in Kazakstan are all projected to 
start before the end of the year, it was 


said. 
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Special to NPN 

AUSTIN—Texas oil fields in May will 
again be producing all-time record 
amounts of crude and condensates for 
the war effort. 

The Texas Railroad Commission, fol- 
lowing the statewide oil proration hear- 
ing here last week, set the allowable for 
next month at 2,148,809 b/d, which 
after deduction for underproduction is 
expected to yield 1,976,904 b/d. This 
is an increase of approximately 50,000 
bbls. over current output and 16,552 
bbls. above the amount requested by 
PAW. 

“We are scraping the bottom of the 
barrel so far as sweet crude is con- 
cerned,” Commission Chairman Beau- 
ford Jester told the hearing. “If they 
want any further increase from Texas, 
they are going to have to take the sour 
crudes from West Texas.” Practically 
all of the May increase went to fields in 
the Permian Basin area of West Texas, 
which will make their crudes available 
to the new West Texas oil pipelines. 

“Miracles never cease—West Texas is 
coming into its own for some reason,” 
Commissioner Olin Culberson com- 
mented. 

Changes to Reduce Lawsuits 

The commission adopted two new or- 
ders. One provides that East Texas 
wells cannot receive a greater bonus al- 
lowable than they are physically capable 
of producing. The other establishes a 
basic statewide spacing rule for wells, 
330 ft. from lease on property lines and 
933 ft. from other wells. 

To provide greater flexibility, how- 
ever, this spacing will not apply to 
wells which produce from different hori- 
zons. The present spacing rule is 330- 
990 ft. and the PAW regulation 330-900. 
Jack Baumel, the commission’s director 
of production, said that the changes will 
reduce lawsuits under the spacing rule 
and allow drilling on 10 or 20 acre 
tracts. Exceptions to the rule may still 
be granted. 

In connection with the East Texas or- 
der, Mr. Baumel reported that 122 wells 
were found in a January survey to be 
earning a greater bonus allowable than 
they can produce. These wells with al- 
lowables totaling 572 b/d earned 918 
bbls. bonus for reinjecting salt water, of 
which they produced a total of 45,879 
b/d. By eliminating any bonus allow- 
able above their ability to produce, an 
additional 16,089 bbls. of water daily 
would be kept under ground, Mr. 
Baume] testified, by removing the incen- 
tive to produce water just to get a trans- 
ferrable bonus allowable. The order 
also provides that bonus allowables shall 
not be granted until the second month 
after the reinjection occurs, eliminating 
retroactive allowables. 

H. P. Nichols of the East Texas Oil 
and Gas Assn. said that he understood 
some present oil production from the 


Texas Scraping Bottom of Barrel for Sweet Crude, 


Jester Warns as State's Allowable Sets Record 


field is going into storage, which his as- 
sociation opposes. He said that in spite 
of a five pound increase in the field’s 
bottomhole pressure in March, the field 
should be cut down below the present 
22 production days. (The commission’s 
order sent the field back to 23 produc- 
tion days, after cutting it to 22 for one 
month.) 





Booklet Toots Horn for Kansas 
As Nation's Fifth Oil State 


TOPEKA—A comprehensive, multi- 
colored brochure, “Let’s Look Into Kan- 
sas,” describing the state’s vast natural 
resources and industrial opportunities, 
has been issued by the Kansas Industrial 
Development Commission. 

“Kansas produced 96,879,000 bbls. of 
oil in 1942,” the brochure said, placing 
the state fifth in the nation in petroleum 
production. “As of Jan. 1, 1943, a total 
of 20,551 wells were producing in the 
state and the estimated 
896,819,000 bbls. 

“Kansas exceeded 43 states in the pro- 
duction of petroleum for the ten-year pe- 
riod, 1932-41, with an average annual 
production of 57,739,400 bbls. Nine- 
teen refineries are operated in the state. 

“Petroleum and natural gas in com- 
mercial quantities are produced in 62 
of the 105 counties,” the brochure said. 


reserves were 


Natural 'Gas' Output Spurts 
In Mid-Continent, Gulf 


NPN News Bureau 

TULSA—Production of natural gaso- 
line in Mid-continent and Gulf Coast 
totaled 131,782,726 gal., increase of 12,- 
344,845 gal. over February, on grade 
26-70 basis, according to March, 1944, 


report of Natural Gasoline Assn. of 
America. 
Largest single contribution to the 


March, 1944, total was Texas, with 74,- 
453,868 gal. of grade 26-70 equivalent, 
followed by Oklahoma with 26,439,660 
gal. Other figures were Louisiana, 
9,762,185; New Mexico 6,574,625; IIli- 
nois, 6,121,666; Kansas, 5,088,885, and 
Arkansas, 3,341,837. 


Mountain View Postings Revised 
Special to NPN 

SAN FRANCISCO—California Stand- 
ard recently announced a revision in 
postings for crude purchased in the 
Mountain View Field, Cal., amounting to 
increases of from lc to 18c, effective 
7 am. April 14. 

New schedule posts 98c for 19-19.9 to 
22-22.9 gravity; 23-23.9 grav. at 99c with 
4c differential per degree to 28-28.9 at 
$1.19; 29-29.9 posting is $1.24 and 30- 
30.9 pays top of $1.28. Old posting be- 
gan with 98c for 19-19.9 to 26-26.9 grav., 
27-27.9 at $1.01 with 3c differential per 
degree to 30-30.9 at $1.10, 31-31.9 at 
$1.14, and top was 32-32.9 at $1.17. 
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Officers who will handle the affairs of the Michigan Petro- 
leum Assn. for the coming year photographed at the asso- 
ciation’s annual spring meeting in Detroit, April 25-26, left 
executive secretary: 


to right: Joseph D. Hadley, Detroit, 


\ 


James E. Truesdell, Flint, and Leigh Morden, Lansing, re 

elected treasurer and secretary, respectively; Galen Wilson 

Saginaw, new vice-president: and John W. Jankowiak, Pin 
conning, re-elected president 


PDO 1 Condemned as ‘Unnecessary and Unfair’ by Michigan Assn. 


No Postwar Control of Oil Prices Seen After War—Judd; 
McCaleb Predicts ‘Beautiful Future’ For Petroleum 


By Earl Lamm 

NPN Staff Writer 
DETROIT — About 200 oil men at- 
tended the 10th annual spring conven- 
tion of the Michigan Petroleum Assn. 
convention at the Detroit-Leland hotel 
here April 25-26, at which a resolution 
was adopted roundly condemning PDO 
1 as unnecessary and unfair and resolv- 
ing to bring it to the attention of U. S. 
Attorney General Francis Biddle on the 
grounds that it will, in the opinion of the 
association, force unwilling and_ illegal 


EB TR Ne ee 


Ciscrimination on the part of each and 
every petroleum marketer. 

Apparently the oil men had their minds 
made up in advance as to the stand they 
would take on the proposed new PAW 
distribution order, for although hotel 
lobby conversation centered upon it, the 
order was not mentioned at the assembly 
on the first day when Walter Hochuli, 
PAW director of distribution and mar- 
keting, addressed the convention. 

Other speakers on the program were 
O. D. Judd, OPA petroleum price execu- 


Posed between sessions at the Detroit convention of the Michigan Petroleum 
Assn., April 25-26, are, left to right (seated): W. E. Beier, Maine City: A. D. 
Dubuisson, South Haven; Gerry E. Macklim, Sheboygan: J. F. Wilson. Port Huron. 


(Standing) Otto J. Eisengruber, Sebewaing: A. J. Buese, Alma. 


and C. H. 


Kaiser, Port Huron 
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tive; Charles M. Ziegler, state highway 
commissioner; Herman Dignan, secretary 
of state for Michigan; S. N. McCaleb 
of the Detroit office of Socony-Vacuum, 
and Harry Nankervis, PAW Dist. 2 
assistant director of distribution and 
marketing. 

President John W. Jankowiak and all 
other officers were re-elected, except 
Vice President Paul R. Kempf, whos 
Dist. 2 and other industry 
committees takes up his time. He was 
succeeded by Galen Wilson. Five nev 
directors were elected, succeeding thos« 
whose terms expired. They are: Frank 
Fehlesenfeld, Grand Rapids; Russell 
Boyer, Harrison; Arthur Crawford, West 
Branch; Gerry E. Macklin, Sheboygan, 
and William Landevere, Newberry. All 
other directors were continued in office 


service on 


Judd Hails Jobbers 


In his talk, which he read from script 
in accordance with the government agency 
prescribed formula, Mr. Judd declared 
that jobbers represent an important se¢ 
ment of the oil industry—“a segm« 
which we believe serves a definite and 
necessary function in the distribution 
petroleum products.” 

“You have heard and read that your 
days are numbered,” he continued, “tl 
in the postwar period your function w 
be absorbed by other existing levels 
distribution; that competition betwe 
large marketing organizations will elin 
nate your place in the scheme of things.” 

But, he official of t 
larger companies calling on OPA 
Washington had held a different vi: 
—that jobbers perform a necessary fur 
tion. They believe that competition aft 
the war, however, will influence jobb 


said, every 
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News AY 3, 1944 
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it 0 
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First process to 


produce motor fuel in 
commercial quantities 
by catalytic cracking 
...1936. 


First process to 


produce aviation fuel 
by catalytic cracking 
so Pare 


First process to 


produce cracked gas- 
oline satisfying U. S. 
Army Specifications 
for aviation fuel... 


1938. 
* 


HOUDRY 
PROCESS CORPORATION 
WILMINGTON, DELAWARE 


Houdry Catalytic Processes and the T.C.C. Process 
ore available through the following licensing 
agents to all American refiners, subject to ap- 
proval by the United States Government. 


BECHTEL-McCONE-PARSONS CORP. 
Los Angeles, California 
© 
THE LUMMUS COMPANY 
New York City, New York 
© 
E. B. BADGER & SONS CO. 
Boston, Massachusetts 
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Cepyright 1944, Houdry Process Corporation 





to make refinements in their methods of 
doing business, he said. 

As for the present, he asserted that 
OPA took no price actions involving job- 
bers even indirectly without giving seri- 
ous consideration to the welfare of the 
jobber group. He cited these price ad- 
justments as points of fairness to petro- 
leum distributors: 

OPA helped secure cancellation of 
6% freight rate increase in 1942, since 
some jobbers bought products at de- 
livered prices; prevent suppliers from 
switching from delivered to F. O. B. ori- 
gin prices without OPA approval; in- 
creased heating oil margins .3c per gal.; 
established tank wagon prices at those 
of maximum reference seller and ad- 
justed subnormal tank wagon prices in 
11 Mid-Western states or increased them 
.7¢ per gal. 

Regarding further increases in jobber 
margins, Mr. Judd said OPA is restricted 
by the Price Control Act and executive 
order. He expressed regret at failure to 
receive sufficient replies to the jobber 
margin questionnaire last year, and hoped 
that the low point has been reached in 
business volume and that any 
would tend to improve the jobbers’ po- 
sition. 


change 


Discusses Price Adjustment 


“You are of course free to petition for 
a price adjustment at any time,” he con- 
tinued. “I cannot promise that 
petition will be granted, but I can say 
that it will be studied carefully and 
given every consideration. I believe you 
know that we are free to increase prices 
only in cases where it is shown that hard- 
ship to a majority of an industry exists. 
General hardship is interpreted to mean 
that a majority of an industry is not 
earning profits of a normal peacetime 
period. Where such data are available, 
the years 1938-39 are considered the 
base, but where not available, the year 
1941 is used.” 

Mr. Judd next informed the association 
that men from the industry were now in 
important positions with OPA, and that 
when hostilities cease they expect to 
return to the industry, as the majority 


your 


* 


Listening to O. D. Judd tell of OPA 
Kamperman and Reid Brazell, Leonard 
Oil Co., 
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opinion of those men is that there will 
be no need for postwar control of petro- 
leum prices. 

“Inflation is a sort of nebulous term,” 
he said in speaking of the present, but 
quoted some historical figures to show 
its effect. He said China is the only 
Allied experiencing uncontrolled 
inflation and that coolie sandals costing 
10c a pair normally, cost $14.30 in Sep- 
tember, 1943; 50c work 
jumped to $72, and a normal 25c meal 
now costs $36. 


nation 


shirts have 


then directed toward 
price control as he 
asked the oil men to appraise their own 
position in the present shortage of prod- 
He then asked if they would still 
business if there were no price 
controls or if stronger marketing organi- 
zations would not have taken them over. 
Conceding that they were still in busi- 
ness, he concluded that their purchasing 
power would be considerably less than 
iow. 

In his talk, Mr. Hochuli reviewed the 
outstanding accomplishments of the petro- 
leum industry in supplying war needs, 
and touched upon overcoming the black 
market in gasoline, which he said was an 
OPA function, but added: “The oil 
industry, the marketer, if you please, 
give his full co-operation and 
support to the elimination of this activity, 
which might easily lead to a postwar 
situation that may be very serious to the 
industry.” 


\ttention was 
another phase of 


ucts. 


be in 


should 


Competition for Better 


Prophesying what lies ahead, he de- 
clared: “It is safe to say that as long 
as the war lasts, and at least for some 
little time thereafter, we will be faced 
with an insufficient supply of petroleum 
to meet all needs .” when it’s over 
marketers will have 
make. You will 
profited, I’m sure, by the many things 
you have learned . . from your com- 
petitors .... and they in turn will 
benefit from their associations with you.” 


“you many 


adjustments to have 


“This does not mean that competition 
will be less keen,” he emphasized, “for 





achievements, left to right, are L. R. 
Refineries, and Galen Wilson, Franklin 
Saginaw 






























































































































































Orville D. Judd, OPA petroleum price 
executive, addressing the Michigan 
Petroleum Assn. at Detroit 


opposite will bh: 
I look for keener and more inte] 
ligent competition, competition for better 
and more profitable accounts with less 
concern over volume for volume’s sake.’ 

Mr. McCaleb traced the 
growth of automobiles from the first 
five cars registered in 1895 to a total 
manufacture of 86,000,000 cars by Feb 
10, 1942, when the automobile industry 
came to a stop on 
Plotting the curve upon a larg 
chart, he 
registrations 
probable future, including a 
postwar climb back. Commenting on 
the gasoline they will use, he declared 
“Market looks good—petroleum has a 
beautiful future!” 


I prophesy that the 
true. 


bounding 


dead government 
order. 
showed the decline in cat 
since that date and_ the 


two-vear 


Then, in convention spirit, he played 
stud poker with his audience, 
cards about 2% by 3 ft. in 
dealt the first face down on an 
easel by the speaker’s platform. 


using 
size. He 
card 


“That card represents something,” lhe 
emphasized. “But you can’t peek! It’s 
my hole card.” 

The king of 
next. 


face up, came 
“That card represents your post- 
war source of supply,” he explained 
“Write your own ticket! Is it stron; 


weak—or what?” 


hearts, 


Queen of hearts, he designated as 
product brand; the jack and 10 spot as 
advertising and outlets. “Are they strong 
—weak—or what?” he repeated. “Ar 
you satisfied?” 

Returning to the hole card, he turned 
It was blank. “That,” he 
clared, “represents you. You were ex- 
pecting to see the ace of hearts, but the 
card is 


it over. 


blank, so you are a question 


mark. Are you strong—weak—or what? 
To summarize, petroleum has a_beauti 


ful future down the road—but you'v: 
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“BECAUSE 
Cities Service helps insure 
my investment in the future... 





“Tm an independent business- I sell—and it assists me in every 


man, and I want to remain inde- way possible to build my business. 
pendent. The fruits of my work “T can look to the future with 
are invested in my business. Cities full assurance that my investment 
Service appreciates this. It encour- is secure—backed by the knowl- 
ages me to give the type of service edge that everything Cities Serv- 
that is worthy of the high quality ice develops is and always will be 
of the Cities Service Products that at my disposal.” 








Popular Cities Service Products and Services for the Fleet Operator: 





KOOLMOTOR MOTOR OIL 





CISCO PEP 






TROJAN GREASES RIDE PROVER SERVICE 


CISCO SOLVENT POWER PROVER SERVICE 








Snapped at the banquet at the Michigan Petroleum Assn.’s annual session in Detroit April 25-26. 
Pitcher, North Branch; Clarence Church, Auburn Heights; Claire Ross, Bad Axe; 





Left to right: Ralph 
George Eppler, Auburn Heights; Ali 


Krueger, Bad Axe; M. D. King, Findlay, O., and A. A. Aronson 


to have what it takes when the boys 
come home!” 

Mr. Nankervis told of the considerable 
effort PAW Dist. 2 office has put in on 
manpower surveys, have 
been bogged down at WMC headquar- 
ters where designation of “locally needed” 


which so far 


has been held up. This delay, he 
thought, would very shortly be over- 
come. 


Secretary of State Herman Dignan, 
who spoke in Governor Harry F. Kelly’s 
place on the program, presented the 
governor's regrets because of his inability 
to be present. An speaker, 
he recognized the importance of petro- 
leum, the automobile and roads. 
However, the subject of highways was 
covered by State Highway Commissioner 
Charles M. Ziegler, who reminded the 
oil men that the last legislature set aside 
$5,000,000 for postwar highway repair. 
State Planning Commission, he said, has 
22 surveyors out at this time, getting field 
information on about 300 road construc- 
tion projects for postwar employment. 


energetic 


GOC( rd 


The convention closed with entertain- 
ment in the hotel’s Jade Room in con- 


junction with the Detroit Industrial 
Safety Council’s petroleum division. 
Guest speaker was Capt. A. A. Dicker- 
son, with Detroit Oil Men’s Club as 
sponsor. 


A.P.|. Committees Appointed 
For Houston Spring Meeting 


Special to NPN 

HOUSTON—American Petroleum In- 
stitute this week announced the names 
of committeemen planning the spring 
meeting of Southwestern District, A.P.I. 
Division of Production, to be held June 
13-14 at the Rice Hotel here. 

L. E. Barrows, The Texas Co., heads 
the general committee on arrangements. 
Members of this committee are R. F. 
Cann, Oil Well Supply Co.; N. B. Cum- 
mings, The National Supply Co, W. G. 
Fitzpatrick, Continental Supply Co.; 
A. J. Galloway, Shell Co., Inc.; George A. 
Hill, Jr.. Houston Oil Co. of Texas; 
George O’Leary, Houston Oilfield Mate- 
rial Co.; J. H. Russell, Gulf Oi] Corp.; 
E. H. Salrin, Tide Water Associated Oil 
Co.; George Sawtelle, Kirby Oil Co.; 
George Strake, Gulf Building; John R. 
Suman, Humble Oil & Refining Co.; 
and Harold H. Wilson, Frick-Reid Sup- 








40 









No worry about PDO 1 here. 
C. J. Crimpton, Battle Creek; C. H. Kiskadden and Glenn Pratt, Detroit: (Standing) 
Pat Kelly, Bartlesville, Okla.; D. G. Taylor, Flint: A. Van Elst, Marshall 


ply Corp., all of Houston. 

The program committee is headed by 
A. W. Baucum, Houston, The Texas Co. 
Members are T. H. Andrews, Houston, 
Stanolind Oil & Gas Co.; J. M. Cooper, 
Houston, Gulf Oil Corp.; Bob Kyner 
Kilgore, East Texas Engineering Assn.; 
V. J. Martzell, Shreveport, La., United 
Gas Pipe Line Co.; and W. E. Winn, 
Dallas, Sun Oil Co. 

E. M. Fontaine, Houston National 
Tank Co.; and R. E. Bridges, Houston, 
Humble Oil & Refining Co., head the 
hotel arrangements and registration com- 
mittees, respectively. 


Kentucky Petroleum Committee 
Considers Future Program 
Special to NPN 
Ky.—The Kentucky 
Industries Committee met 
recently, prior to K.P.M.A. an- 
nual meeting. The program included a 
review of legislative session results, con- 
sideration of future program and a re- 
port on progress to date on the commit- 
tee’s municipal license reduction cam- 
paign. (Considerable time was devoted 
to the load limit revision campaign which 
was defeated in the last General Assem- 
bly. Strategy to be used from now to 
the 1946 session of the state legislature 


LEXINGTON, 
Petroleum 
here 








Left to right (seated) are R. P. Fleckenstein, Flint; 


was discussed and will be viewed further 
at the next meeting on May 12. Mem- 
bers of the executive committee are: 

P. E. Cochran, C. W. Healy, tb. & 
Bauer, John Downing, W. S. Glore, Jr., 
S. C. Harlin, J. P. Hughes, J. B. Hutchin- 
son, R. D. McClaran, J. W. Newbolt, Dan 
Raibourn, A. J. Sehlinger, H. V. Steph- 
any, O. T. Tarrier, C. H. VosKoetter, 
P. T. Williams. 








Coming Meetings 





MAY 


Southeastern Oil Jobbers Conference, 
Hotel, Atlanta, Ga., Tues., May 9. 
Arkansas Independent Oil Marketers Assn., 
spring convention, Hotel Albert Pike, Lit- 

tle Rock, Ark., Thurs., May 1l. 

Independent Oil Men’s Assn., annual conven- 
tion and war conference, Hotel Statler, 
Boston, Mass., Thurs., May 11. 

Society of Automotive Engineers, national 
Diesel fuels and lubricants meeting, Hotel 
Knickerbocker, Chicago, Ill., May 17-18 

American Petroleum Institute, Mid-Continent 
Dist., annual spring meeting, Mayo Hotel, 
Tulsa, Okla., Thurs.-Fri., May 25-26. 


Ansley 


JUNE 


American Petroleum Institute, SouthwesterD 
District, spring meeting, Rice Hotel, Houston, 
Tex., Tues.-Wed., June 13-14. 
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It’s simple arithmetic 


If you have 10 onions — or pota- 
toes, or cabbages — and Uncle Sam 
takes half, that’s five onions for the 
boys in uniform, But if there are 12 
onions to divide, the boys get six. 


That makes it as clear as 2-and-2- 
are-4 why everybody with a place 
for a Victory garden should be 
starting a Victory garden. Plain 
arithmetic says your garden actually 
will help feed our fighting men. 


We all want our service men to 
have plenty of the best. To that 
end—as with meat and gasoline— 
the rest of us often go short. Only 
seldom—as with nylon—do our 
soldiers, sailors, and marines get 
all. 


Instead, Uncle Sam usually di- 
vides up the supply—+this much for 
the fighters, that much for the home 
folks. The bigger the supply, the 
more there is for both the home 
front and the fighting front. 


Because this is clearly true with 
food, Standard of California would 
like, in support of Uncle Sam’s 
current Victory garden campaign, 
to remind you why Victory gardens 
are so important to the war effort. 


Perhaps you don’t realize it, but 
last year Victory gardeners almost 
doubled the vegetable supply Uncle 
Sam had to divide up. In 20 million 
gardens, they grew 40 per cent of 
the total. 


This year the need is for 22 mil- 
lion gardens. The assignment to 
Victory gardeners is to boost their 
share of the total supply of vege- 
table foodstuffs by 10 per cent. 
Eleven gardens are needed where 10 
grew before. 


It calls for recruits and replace- 
ments—all that can be had. So reach 
for that spade. Pick up your hoe, 
madam. The more you raise, the 
more there’ll be — for all. 


STANDARD OF CALIFORNIA 
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<<. flag, with 2 stars, awarded 
\ to our Richmond Refinery 
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*But,George- meant get a'spring change-over’ for the car!” 


. But Geo rge 


the old onés all right, [had it recl 


Were gonna get a new battery!” 


urged last week ' 


Even such a serious subject as car-saving service can be promoted by the deft touch of humor, Standard of Indiana 


believes. 


Above cartoons by Lichty are being used in the company’s new advertising campaign 


Stress Car’s Lack of Care, Not Age, in Spring Change-Over 


Make Most of Extra Profit Possibilities Now, Dealers Told; 
Companies Devise New Ideas in Stimulating Sales 


By Herb Taylor 
NPN Staff Writer 

The traditional oil company ritual of 
a spring change-over campaign is being 
observed more aggressively this year 
than ever before. Seemingly, with the 
last car off the assembly line a veteran 
of 30 months, and with a save-it-or-walk 
conscious public, putting over the cam- 
paign would be an advertising 
holiday. 

But the opposite is true. With labor 
problems as they are; with many dealers 
having more business than they can 
handle anyhow, management has _ the 
added problem of selling its own per- 
sonnel and dealers on the necessity for 
an aggressive, or any, sales promotion 
program. 


mans 


Management is not viewing this as 
a routine spring change-over activity. 
Quotas are not being set up on a gallon- 
age or pound basis. There is no place 
in the plan for temporary, quick profits. 
Permanent, dependable, after war busi- 
ness is the theme. Oil company manage- 
ment is looking upon this year’s cam- 
paign as the first shot in the coming post- 
war marketing battle. There is not a 
top flight marketing executive in the 
industry who doesn’t predict that the 
postwar marketing battle will be a com- 
mercial war that will make past business- 
getting scraps as tame as kids playing 
store. 


Cars Need Better Care 


The general theme of all of this year’s 
spring change-over promotion is that the 
lack of care, not age, makes cars grow 
old. The men in the stations are re- 
minded that the spring of 1944 with 
cars now in the third year of operation 
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under war time restrictions, they need 
better care than ever. Dealers who may 
be concerned about the various estimates 
of cars going off the road and the pos- 
sibility of a collapse in business are given 
a picture of the millions of wartime cars 
still running and the potential trade for 





How to Conserve Anti-Freeze 


WPB recommends the following 
procedure for the conservation of 
permanent-type anti-freeze solutions, 
beginning with the removal of the 
solution from the cooling system at 
the end of cold weather: 

1. Fresh inhibitor of the proper 
type should be added to the contents 
of the radiator one week before drain- 
ing time. This allows ample time for 
a thorough mixture of the two solu- 
tions. (Consult your anti-freeze sup- 
plier concerning the type of inhibitor 
to use.) 

2. When drained, the — solution 
should be filtered through a closely 
woven cloth in order to remove all 
rust particles. 

3. A glass container gives best pro- 
tection for storage. A clean tin can 
is also satisfactory. Containers should 
be tightly capped. 

4. Sediment formed during the stor- 
age period should be carefully re- 
moved before the anti-freeze solution 
is reused. 

5. Also, before reuse, the solution 
should be tested to determine its 
freezing strength. The addition of a 
small quantity of anti-freeze will 
usually be necessary to bring the 
solution up to its proper strength. 











the alert dealer in preserving these cars 
The advertising to the public tells th 
story in various ways that cars and trucks 
must last for the duration, and_ that 
victory even depends upon them. This 
story is approached from many different 
angles. 

Standard of Indiana is 
approaching the serious car saving ser 
ice from the humorous side. That com- 
tells its dealers that it is aiways 
good psychology to get customers and 
prospects ‘into a good humor before try- 
ing to. sell them. As the first step th 
company has worked out a “Mom and 
Pop” series of newspaper advertisements 
These cartoon type ads, designed by 
Cartoonist. Lichty to get the country’s 
average “Mom and Pop” car driver inter- 
ested, will run in middle-western news- 
papers in April, May and June. The 3rd- 
War-Year service guide will be featured 
or mentioned in every ad. (See illustra- 
tion ). 


For instance, 


pany 


This feature is designed to stretch cat 
life by encouraging customers to get 
service on regular schedule. The entir 
campaign is backed up with many novel 
points of sale promotion items, banners, 
posters, direct mail, and a radio program 

The Texas Co. through its compan) 
magazines, dealer publications and sales 
meetings is doing an intensive selling job 
to its dealers. They are being told that 
now is the time to make the most of the 
extra-profit possibilities that exist during 
this season of the year, not only in the 
field of automotive services, but in the 
many merchandising lines that customers 
are buying at service stations these days 
Here briefly are some of the things that 
dealers are told to do: 

Be sure that the station 
attractive, inviting appearance. 

Feature attractive displays of s 
able merchandise. 

Be sure that 


prese! 


lubrication and 
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Hf you are 
interested 
In TIRES 


Si 
end us this letter_, 





« 
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Pennsylvania Rubber Company ; 
Jeannette, Penna. 


Gentlemen: 


We understand that you detailed knowledge 
;1 industry problems --° and that 4 special staff 
help oil companies select proper lines of 
d to give complete advice on planning, 
lling. 


Industry figures show that you are large enough to 
assure prompt, substantial shipments to all areas, yet 
are not too big to give executive attention to our 
particular needs. 


We've heard that Pennsylvania Tires are the finest tires 
available for th aS that the line offers 
tires for every her for retail or 
wholesale distribution, business 
vehicles: 


Finally, we've been reading about a new Pennsylvania 
Silent Vacuum Cup tire that will dominate the quality 
market after Victory - 


Because We are thinking seriously about tires now and 
for the peacetime future, we'd 1ike to talk with you- 


SIGNED --- 


a: 


op 

















service and repair equipment and _ tools 
are in good working order. 
Set up an appointment 
handling car services. 
Feature as many services coming un- 
der the following general headings as 
possible: lubrication, motor, cooling sys- 
tem, ignition and battery, fuel system, 
lights, wheels, steering mechanism, brakes, 
universal joint bearings, shock absorbers, 
springs, clutch, tires, accessories, appear- 
ance. 
Feature Variety Merchandise 


system for 












Feature as wide a variety of merchan- 
dise for home and car, lawn and garden, 
work and recreation, as you can profit- 
ably. 








Add new lines to replace revenue lost 
on restricted items. 






In addition to a larger advertising pro- 
gram this year, Texaco’s Fred Allen is 
plugging the campaign on his broadcasts. 







Many of the companies feature spring 
change-over service in packages at a flat 
price. Sun Oil Company dealers are 
featuring the “1944 Sunoco Spring 
Changeover Special”. This special con- 
sists of changing motor oil and gear lu- 
bricants to the recommended summer- 
type; checking of the battery, radiator 
and tires; the chassis and running gear 
receive an inspection; spark plugs are 
cleaned and adjusted; the fan belt and 
hose connections are inspected and lights 
and windshield wipers are checked. Sun’s 
spring campaign is being backed with 
every form of advertising. 


















In all the spring promotion, the Big 























Mom and Pop and the Car cartoons, created by Lichty. 
famous cartoonist and creator of “Grin and Bear It 
give a new and happy punch to car conservation. 
This Third-War-Year Service guide has a prominent place in 


all the company’s spring change-over advertising 





Four standbys remain the same. These 
are 

1. Crankcase service 

2. Gear oil service 

3. Chassis lubrication 

4. Radiator service 


Instruction on Anti-Freeze 


Many of the companies are instructing 
their dealers in the proper procedure in 
conservation of anti-freezes. They point 
out that while restrictions on the sale 
of “permanent type” anti-freeze solutions 
to civilian motorists have been eased 
somewhat by WPB, production is not 
expected to be sufficient this year to 
supply the full requirements of civilian 
passenger cars next winter. (See box 
elsewhere in this article on WPB’s recom- 
mended procedure for the conservation 
of permanent type anti-freeze solution). 

Batteries and spark plugs are coming 
in for considerable promotion _ this 
change-over period. One of the com- 
panies in helping dealers plan their 
spring merchandising program points out 
that $7 per car will be spent during 
1944 for new batteries. One of every 
three cars and trucks, they state, will 
need a new set of spark plugs this year. 
The retail revenue in this line is esti- 
mated at $2.12 per car. 

Battery sales possibilities are also better 
now that dealers can stock batteries free 
of the previous restriction which limited 
a dealer to a 90-day supply. Dealers are 
told to promote to their customers the 
fact that to get the maximum life and 
service out of a battery, it needs to be 


" cartoons, 


Right: 


CUT THIS OUT AND 





checked regularly and recharged wher 
ever necessary. 

This spring finds increased stocks , 
passenger car tires becoming availabl 
The military and civilian demands fi 
tires continue to exceed the supply, bi 
more tires for civilians will be availab 
when synthetic rubber production reach: 
full capacity. This is expected the se 
ond half of this year. 

Much detail has been omitted in 
selling of tires. OPA has lifted its 1 
strictions on inventories of tires ai 
tubes held by dealers. They are m 
permitted to acquire as many tires ai 
tubes as they wish as long as they si 
render the replenishment portion (part 
B) of the car owner’s tire ration certif 
cate for each tire they buy. OPA has 
also exempted the large majority of tir 
dealers from the provision in tire ratio. 
ing regulations requiring filing of quar 
terly reports of their inventories of tires 
and tubes. 


Recapping Service Featured 


Tire recapping service will also be 
a profitable featured part of the “44 
change-over program. Recapping of pas- 
senger cars requires no kind of rationing 
certificate. Sufficient camelback to recap 
20,000,000 passenger car tires this year 
is being produced by the rubber manu- 
facturers. 

Among services some of the major 
companies are urging their dealers to 
take on to replace merchandise “gone 
to war” is car washing service. 

Esso reports a survey conducted by 





KEEP IT HANDY — 








SHRP eRe HEHE RE EE HE EEE eeeee eran eeeeee 


Teme ee eee weer eee ee eee sees eeeeeseese 


- Crankcase drain (oil change)! 


Chassis lubrication 
Oil filter eeplacemient : 


Air deme cleaning 


Battery ‘check 


“Here’s the easy way 
to make your car run better, 


last longer. Just follow 
this guide. I'll do the rest.” 





HOW OFTEN 
60 days—or 1000 miles— 
whichever comes first 





; 60 days—or 1000 miles— 
__whichever con comes first _ 
Spring and fall 


| Spring and fall 
a | 
2 Weeks 
























Battery capaciey test 3 Months 
Tire pressure Weekly 
: Transmission and differential Sesins mere fall 7 
: lubrication inten 


Radiator clean-up Spring and fall 







The following important items need occasional atten- 
tion. (Ask your Standard Oil Dealer's advice.) Front 
wheel bearings, universal joint, spark plugs, brake cylin- 
ders, shock absorbers, carburetor, distributor points. 


Make an early appointment with your Standard Oil 

















Dealer for better car care. Weekdays, if you can, please. 
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Let this FREE BOOK help you keep 
your fire-fighters ready for action! 


EGLECT of your extinguishers may leave 
i them damaged, clogged, under-charged 
— unprepared at the critical moment when 
you need them. Only careful examinations 
at fixed intervals can insure the full effec- 
tiveness of your equipment at all. times. 


To make it easy for you to organize your 
own maintenance system, Walter Kidde & 
Company has issued this booklet. The panel 
at the right gives some idea of its scope. 
Take the first step toward better fire pro- 
tection now— write for your free copy of 
this booklet! 








WALTER KIDDE & COMPANY, INC., 536 MAIN STREET, BELLEVILLE, N. J. 
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the Opinion Research Corp. in Scranton, 
Pa. and Peoria, Ill., which revealed that 
64% of drivers in these two cities wash 
their own cars. Esso points out that a 
big part of this business is waiting for 
stations that get into the car washing 
business. That company is promoting 
the idea by publicity to dealers with the 
basic idea that now that everybody is 
driving an “old” car (by pre-war stand- 
ards), it is all the more important to 
keep it looking spic-and-span. Many of 
that company’s stations this year will 
feature “beauty treatments” for 
The promotion says the treatments are 


cars. 


inexpensive, and urges car owners to 
make appointments. It is pointed out 
to dealers that washing service leads to 
other sales, such as polishing, the sale 
of polishing cloths, and the like. 

“At the Crossroads” reads the caption 
on one major company’s dealer promo- 
tion, illustrating a junk yard. Below this 
the message reads: This is the turning 
point—this spring of 1944. Will 
turn left and end up in that purgatory 
of lost automobiles, the junk pile? Or 
will they turn right into our 
where Care Saves Wear is 
patriotically and profitably? 


cars 


stations, 
practiced, 





Financial Reports 





Gallagher Calls on U. S. 
To Draft World Oil 
Conservation Compact 


NPN News Bureau 
-An international oil 
agreement with the U. S 
taking the initiative in collaboration with 
other oil producing nations was recom- 
mended by R. W. Gallagher, president 
of the Standard Oil Co. (N.J.) in his 
letter to stockholders transmitting the 
company’s annual report. 


NEW YORK 


conservation 


“If, after this war, any substantial part 
of the world is to enjoy a standard of 
living approaching that achieved in the 
U. S., world production of oil must be 
greatly increased,” Mr. Gallagher wrote. 


“There are, we think, two principal 
problems. One is to find more oil, the 
other is to establish sound, world-wide 


conservation policies under law so that 
oil will not be taken 
wastefully.” 


from the ground 


Crude Oil Output up 36% 


Declaring that governments have not 
been successful in finding new resources, 
but when competing with private com- 
panies have actually prevented discov- 
ery of new resources, he that 
“the U. S. government should encourage 
American private enterprise, first by re- 
fraining from competition, and second by 
lending American enterprise diplomatic 
support where Americans are at 
advantage in foreign countries by reason 
of foreign laws or practices.” 


asserted 


a dis- 


Mr. Gallagher characterized 1943 as a 
year of great wartime achievements by 
his company, pointing out that the com- 
pany and its affiliates increased domestic 
crude oil production by 36% 
previous peak, refined 20% 
oil per day than in 1942, manufactured 


over their 
more crude 


two and one-half times as much 100- 
octane gasoline for warplanes, made 
50% more synthetic toluene for TNT 


and brought into successful production 
two butadiene plants for making raw 
material for synthetic rubber. 
Consolidated net income for 1942 was 
$4.45 per 


$121,327,773, 


equivalent to 


46 


share. In 1942 it was $81,809,835 or $3 
per share. 

crude oil reserves, Mr 
predicted that 
again favorable, we can 


Concerning 
condi- 
look 
to additional discoveries of oil, not only 
throughout the 


Gallagher “once 


tions are 
in this country, but 
world.” 


Jobs Await All in Service 


He expressed the management's con 
fidence that the nation would never fac 
i shortage in liquid petroleum products 
if conditions favorable to the discovery 
f oil and to the development of syn- 
thetic 

[The principal 


substitutes are encouraged. 
postwar problems of 
and its affiliates, Mr. Gal- 


lagher said, will be to re-employ and 


the company 


train thousands of men and women who 
into the armed 
distribution and 
convert wartime refining and 
facilities, expand the 
world’s known oil reserves in step with 
expanding worldwide need and_ recon- 
struct world transportation systems. 
The company 
mand _ for 


forces, re- 


marketing 


have gone 
construct 
facilities, 


manutacturing 


expects peacetime de- 
petroleum products to be 
imple, though temporarily smaller than 
before the war. The company and its 
iffiliates expect to be able to retain all 
current personnel, and all men and 
women who have gone into the armed 
services have been told that jobs will 
be waiting for them when they return. 


Mid-Continent Nets $6,588,617 


Special to NPN 
BALTIMORE—Consolidated net prof- 
it of Mid-Continent Petroleum Corp. 
and its subsidiaries for 1943, after all 
charges, reserves and provision for fed- 
eral and state taxes on income, amounted 
to $6,588,617, equivalent to $3.53 per 
compared with $6,112,158, o1 
$3.29 per share, in 1942. 

Gross sales amounted to $56,809,225, 
compared with $48,679,426 for 1942. 
Net profit before federal and state taxes 
on income increased from $9,319,381, 
or $5.02 per share, in 1942 to $10,614,- 
$28, or $5.71 per share, in 1943 


share, 








Indiana Standard Net Up 


NPN News Bure 

CHICAGO — Gross income of Stan 
ard Oil Co. (Indiana) totaled $506,17 
225 for 1943, Edward G. Seubert, pres 
dent, announced. Consolidated net ear 
ings of the company and subsidiaries 
43 states on all operati 
amounted to $3.31 a share for the y 
as compared to net of $2.89 a share { 
1942 and $3.17 for 1941. 

Net income for the company for 
year amounted to $50,591,371. Net 
1942 was $44,183,893 with the incre 
for 1943 explained by Mr. Seubert 
view of gasoline rationing and high ta 


phases of 


is due principally to larger production and 
larger volume of sales handled in « 
nomical ways and to near absenc 


price cutting tactics previously pri 


lent in marketing of petroleum prod 





Gulf Pays $3.23 Dividend 


Special to NPN 


f 
1 


PITTSBURGH—The = annual 
cial statement of Gulf Oil Corp. and 
subsidiary companies for 1943 shows 
the consolidated net income amou 
to $29,301,053, equivalent to $3.23 
share of capital stock outstanding, 
pared with $22,981,562, or $2.53 
share, in 1942. 

Reflecting the increase in sales of Gulf 
products arising out of the war demands, 
the company’s gross operating incom 
1943 rose to $431,761,284, an incr 


of 23.4% over the preceding yea 


The company’s total gross produ 
of crude oil in 1943 85.796.588 
bbls. The net production was 73,095 
539 bbls. This compares with gross pt 
duction in 1942 of 76,528,100 bbls 
net production of 66,459,261 bbls 


Was 


Humble Boosts Net Income 


HOUSTON—Consolidated net income 
of $45,711,511 for 1943 was report d by 
Humble Oil and Refining Co. as com- 
pared with $29,243,303 in 1942.. Divi 
dend payments in 1943 totaled $22,469 
600 as against $17,975,680 in the previ 
ous year. 

The report also showed that the 
pany’s capital stock was increased fro 
9.000.000 to 18,000,000 shares, in keep 
ing with a charter amendment approve’ 
by stockholders on Nov. 22, 1945 

Earnings last year were equivalent 
$5.08 per share on shares 
Jan. 1, 1943 to $2.54 on the new stocks 
Dividends per share amounted to $2.50 
on old stock, or $1.25 on the stock 
1943. 


outstanding 


standing Dec. 31, 


Amerada Shares Earn $6.06 


Special t 
NEW YORK—The Amerada |! 
leum Corp.’s net profit for 1945 
deducting all charges and reserve 
intangible drilling 
amounted to $4,781,770, or $6.06 pel 
share, which compares with a_ pro! 
$3,271,885, or $4.15 per share ean 


cluding all 
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[he number of net outstanding 

s remained unchanged at 788,675. 
Dividends at the annual rate of $2 per 
were paid for the 18th consecu- | 
ear. As a result of improved earn- 
due to increased production of both | 
id gas, the directors have increased | 
quarterly dividend beginning with | 
payment made on Jan. 31, 1944, to | 
ents, or to an annual rate of $3 ! 





Oil Sources Adequate in U. S. 
For Future, J. A. Brown Says 


Where There’s Vision 
There’s Progress 


NPN News Bureau | 
EW YORK—Taking issue with those | 
heli | 


elieve that American oil resources | 

idequate for the future, John A. | 

president of the Socony-Vacuum 

Oil | Inc., stated in his annual report | Just as past experience has prepared us 
kholders that present crude re- | . 

rm the smallest part of the fu- 


| supply 


{ 


to give exceptional service during the present war 


1 
tl 


emergency, so is the present preparing South- 
er sources of oil are includ- | m 
is probable discoveries, natural | 
ile and coal, Mr. Brown said: “We 
this country sufficient future ° . : 
i agg eet Peo - We are looking forward to a great future beyond 
to carry on indefinitely in ac- | ? 


eastern Oil for the future. 


with our high living standards 
provide for our national defense 
future.’ 


victory because we are an organization of young 


men, with vision, and we are planning now for 


Mr. Brown pointed out that these do- the golden age ahead—a time more potentially rich 

supplies can be supplemented at 

ie by imports of foreign crude. than any the world has ever known. 

ted that oil exploration abroad has 

iccesstully « ied ov Vv private ° i —— 

ully carried out by privat | While the, facilities of Southeastern are now 

\ in enterprise, and that the gov- | 

nt should not seek to participate devoted principally to serving the Armed Forces, 

se foreign developments in any ; 

tary form | we are thinking and working on plans for the 


past action of other powerful 


future . .. plans for efficient distribution and 
in taking proprietary rights in 


resources in other countries marketing of petroleum products eee plans that 
1 not be imitated by us,” Mr. aT : ; f r en 
<aryr P a 4 ¢ » . *“s « 7 a “4s » c Oo e 
declared. “The future peace of will assure exceplional service for the p 


rld will be less hazardous if these 


' marketers of the Southeastern Atlantic seaboard. 
itions dispose of ownership to their 





s and if no nation adopts such 


in the future.” | In many of the new and better things that 


Socony-Vacuum’s net earnings for | America’s oil industry is planning for the future, 
43 were $35,944,983, the annual re- , : 

rt showed. The earnings are equiv- | Southeastern is preparing to have an important 
lent $1.15 per share, as compared | ] 

th total earnings in 1942 of $30,808,- snes 


r 99 cents pel share. 








McColl, Frontenac Net $836,500 > SOUTHEASTERN OIL 


Special to NPN 


OTTAWA, Can.—McColl Frontenac and affiliates 
Southeastern Oil Co., Southeastern Petroleum Corp. 
* Southeastern de Mexico x 


) Ltd., in 1943 had net earnings 
I 4 nts a share, as against 57 cents 

the previous year. Net earnings 
d in dollars were $836,500. 


il purchased during the year to- 


129,291 barrels, and inventory at eT Tit -1e-] Me Ohaiter) 
oe ee Graham Building — Jacksonville, Florida 
O Z. efinery capacity a 
fontreal and Toronto was _ in- OFFICES 
Tea [axes 1 the vear amounted 
$981,000, which. President |. M. | GKSRS0D DTS eT rene) een CT cen ael. 
ichard states was 67% of profit before NEW YORK—MEXICO CITY 
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Impossible to Replace 
Stocks at Current 
Prices, Taylor Asserts 


NPN News Bureau 
LOS ANGELES — The inventories 
U. S. had on hand at the beginning of 
the war were acquired during years 
when production costs were much lower 
than at present. Today’s costs of pro- 
duction and operation are so high that 
it will be impossible to replace the 
stocks at the prices for which they are 
being sold. This was the sentiment ex- 
pressed by Reese H. Taylor, president 
of the Union Oil Co. of California, in 
his annual message to shareholders. 


Mr. Taylor said that the bulk of our 
underground reserves of crude oil were 
discovered and developed during low 
cost periods. The rapid liquidation of 
these low cost stocks was one of the 
contributing factors to the rise of Union 
Oil profits during 1943. 


However, Mr. Taylor said, the fallacy 
of the popular argument that the profits 
of oil companies during the past two or 
three years does not justify any increase 
in the price of their products, lies in 
the fact that low cost reserves both 
above and below ground are being de- 
pleted to supply current demands. The 
experience of the industry, in produc- 
tion and exploration, definitely indicates 
that to replace these reserves will cost 
more than current ceiling prices permit. 


On the subject of secondary recovery 
the Union Oil president said: 

“Following a year of intensive study, 
we initiated California’s first water- 
flooding project just two weeks ago. 
While this project is confined to a small 
sand body, on an _ experimental basis 
only, it is hoped to gain enough knowl- 
edge from it to start full scale operations 
at a later date. 

“No one knows what the application 
of secondary recovery methods in Cali- 
fornia will mean to actual crude oil re- 
covery. But some idea of the possibili- 
ties may be gained when it is realized 
that present production methods only re- 
cover around 30% of the original oil 
content of the average field. 

“The study of secondary recovery 
methods was supplemented by intensive 
research in oil shale and tar sand proc- 
esses. 

“Separation of natural gas fractions 
was another research project designed to 
augment Union Oil’s supply of crude 
oil.” 


In conclusion, Mr. Taylor stated that 
even though the crude oil reserves are 
being depleted rapidly in filling the de- 
mand of the military for petroleum prod- 
ucts, there is no cause for alarm or pes- 
simism about the future. 


“If private enterprise is accorded the 
opportunity and incentive, with a mini- 
mum of government restriction, there is 
no reason to fear a scarcity of petro- 
leum products. 


“Periodically, since oil was first dis- 
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Gasoline Consumption by States, November, 1943 


(American Petroleum Institute figures in gallons, 000 omitted) 


Month of. 





Nov. 1943 


Alabama 22,953 
Arizona 12,251 
Arkansas 16,373 
California 256,877 
*Colorado 7 
Connecticut 23,399 
Delaware 4,123 
District of Columbia 9,026 
Florida 32,339 
Georgia 28,255 
Idaho 8,397 
Illinois 100,494 
Indiana 56,285 
Iowa 40,732 
Kansas 31,194 
Kentucky 20,456 
Louisiana 23,681 
Maine 9,825 
Maryland 23,509 
Massachusetts 44,669 
Michigan 79,706 
Minnesota 33,140 
Mississippi 16,792 
Missouri 45,218 
Montana 8,274 
Nebraska 16,517 
Nevada 5,017 
New Hampshire 4,877 
New Jersey 61,304 
New Mexico 8,840 
New York 115,334 
North Carolina 33,365 
North Dakota 10,639 
Ohio 108,449 
*Oklahoma ' 
Oregon 20,863 
Pennsylvania 94,647 
Rhode Island 9,022 
South Carolina 16,327 
South Dakota 9,408 
Tennessee 80,305 
Texas 260,539 
Utah 8,851 
Vermont 3,726 
Virginia 32,086 
Washington $2,211 
West Virginia 14,510 
Wisconsin 40,186 
Wyoming 4,656 
Total 1,889,647 
Daily Average 63,087 





Nov. 1942 % Change 
30,180 —23.95 
13,120 — 6.62 
18,130 — 9.69 
192,486 +33.45 
25,721 — 9.03 
4,070 + 1.30 
10,9138 —17.29 
38,610 —16.24 
31,854 —11.380 
11,122 —24.50 
135,822 —26.01 
67,136 —16.16 
51,179 —20.41 
44,716 —30.24 
23,765 —13.92 
32,386 —26.88 
10,383 — 5.37 
25,077 — 6.25 
46,401 — 3.78 
102,748 —22.43 
48,140 —31.16 
23,170 —27.53 
56,255 —19.62 
11,221 —26.26 
23,205 —28.82 
5,098 — 1.59 
5,767 —15.43 
55,479 +10.50 
9,443 — 6.39 
123,423 — 6.55 
34,656 — 3.73 
13,512 —21.26 
129,559 —16.29 
25,615 —18.55 
115,616 —18.14 
8,950 + 0.81 
16,917 — 3.49 
11,227 —16.20 
34,807 —12.93 
177,844 +46.50 
11,096 —20.23 
4,067 — 8.38 
33,469 — 4.13 
40,532 —20.53 
15,176 — 4.39 
51,028 —21.25 
5,672 —17.91 

2,006,763 — 5.84 


Percentage Change in Daily Average —5.84. 
*Not available at time of publication. 


Consumption in Colorado during October was 22,895,000 gal.; 
homa, 34,610,000 gal 


in Okla- 








covered in Pennsylvania, the industry 
has faced problems that looked almost 
insurmountable. But in every case 
American ingenuity and American en- 
terprise have not only solved them, but 
gone on to greater accomplishments.” 


34 More Service Stations 
In Operation on Coast 


NPN News Bureau 
LOS ANGELES—The number of 
service stations in operation on the Pa- 
cific Coast increased by 34 during thx 
month of March, according to the regu- 
lar monthly report issued by the Fifth 
District Distribution and Marketing Com- 
mittee 
The report reveals that in the five 
western states of California, Washington, 
Oregon, Arizona and Nevada a total of 
5315 stations were closed as of April 1. 
This compares with 5349 on March 1 and 
5221 on February 1. 


A breakdown by states of the number 





of stations closed on April 1 as comy 
with March 1 follows: California, 
against 3438; Oregon, 561 against 


ared 
3418 


580: 


Washington, 895 against 892; Ariz 


313 against 315, and Nevada, 128 ag 
124. 

As for bulk plants the report sh 
total of 83 closed as of April 1 com) 
with 80 on March 1. 
of the closed bulk plants were in 
fornia. 


Of the total 


Rubber Goods Dept. Expanded 


Special t 

LOS ANGELES—Expanding its ! 
ties for manufacture of mechanical 1 
goods, the Goodyear Tire & Rubb« 
last week announced that product 
hose and certain other products has 
started in the company’s Los A 
plant. 

The first product of the expand 
partment was a length of rubber s1 
hose of special synthetic rubber co1 
tion for use in the recently-opened 
thetic rubber plant in Los Angel 


NATIONAL PETROLEUM 


NPN 


( 








ws 











Bul 
Sta 
Sta 
De: 


MAY 





Oll-Low-GRAM'S 
OMPLIANCE SERVICE 
. WaAR-O1L 
ncaueerom sisaaron 


RETAIL PRICES 


PETROLEUM 
PRODUCTS 


REViseD Maximum 


a 
BULK PRICES 
PETROLEUM 
prooucrs 


RICE 
MAXIMUM P 
REGULATION 68 


a 


guna Twe oon ow 

M w.c 
que W.c.PLATT COMPAR 08 terre seenTT COMPANY 
cam cone cee ene oe oe scence © 
anal _ ONE OF 


A] 
came mearymt SMT Sew CONES EIMIL, nove 


PRICE REGULATION sy | 
- 


Ol Lefaw-GRAM's 
SS IANCE SERVICE 
commulaics 
REGULATIONS | 


PRICES ON 
CRUDE OIL AND 
NATURAL GAS 


MAXIMUM PRICE 
REGULATION 436 


- 


Ol Lelaw GRAM's 


COMPLIANCE s¢ | 
WAR oO, avice 


REGULATIONS 


BULK PRICES 
LUBE Oj, 


MAXIMUM PRICE 
REGULATION 510 


a 


3 weseses oe 
—— Ww. PLary COmPany 
were Cee cree8 cece 


0) Law: GRAMS 


NACE SERVICE 
COMPLIAN ay 


oo 
pA GASOLINE 
OP ATIONING 
REGULATIONS 


RATION ORDER 
wo. 5-C 
oo 


Fa L-eLaw- GRAMS 
PL “OED 
. sian one RVICE 


acca 

OPA FUEL OV, 
RATIONING 

REGULATIONS 


RATION ORDER 
NO. i 


. 
tae wc ha 
7 


- One oF 


These are the 6 most important War-Oil Regulations 
. » « Do you and your employees KNOW THEM? 


To PROTECT YOUR BUSINESS AND YOURSELF, 
you and your employes SHOULD KNOW the regulations 
that govern your business. Ignorance and misunderstanding 
are no defense before the law, even though it is quite human 
these days of thousands of war orders applying to oil alone, 
to make slips on these rules. Nevertheless, human or no, the 
government ruling agencies will not overlook mistakes, there- 


fore why invite trouble? 


Each of the above booklets 
contains the full text of one of 
these 6 important oil laws... 
If you will supply these book- 
lets to all of your key employes 
who need to know these laws to 
caary on their daily work, such 
as, for example, your Officers, 
Division and Branch Managers, 
Bulk Plant Managers, Salesmen, 
Station Supervisors and Service 
Station Managers as well as 
Dealers and Truck and Trans- 


... KNOW YOUR OIL LAWS! 


port Drivers, they will more 
thoroughly understand the laws 
governing your business and 
through that understanding be 
able to COMPLY with them 
more readily. 

Begin today to PROTECT 
YOUR BUSINESS AND 
YOURSELF by sending for the 
booklets in the right-hand col- 
umn that pertain to YOUR 
business . . . Here’s how to 
order: 


TEAR OUT THIS PAGE AND MAIL IT BACK NOW! 


Jot down the number of book- 
lets you want on each of these 
Important War-Oil Regulations, 
in the space provided therefor be- 
side each Booklet description... 


SPECIAL OFFER 


COMPLETE SET 


| OF EACH BOOKLET 


Then sign your name and fill in 
your address on the coupon below 
and mail this sheet back TODAY 
for immediate delivery!—Send no 
money—we’'ll bill you later. 


an cpyraeun emanel 
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Pick Out the Booklets 
That Cover Your Business 

















No. Needed al 


_._-BOOKLET !I—Prices on Fuel Oil, Gasoline, Liquefied 
Petroleum Gas and Solvents. Known as ''Maximum 
Price Regulation 88.'' 90 pages. Single Copy Price 
$1.00. Quantity Rates: 2 to 5—90c, 6 to 10—80c, 
11 to 25—70c, 26 to 50—60c, 51 to 100—50c, 10! to 
250—45c, 251 to 500—40c, 501 and over—30c. 


_.--BOOKLET 2—Latest revision of Retail Price Order 
on Motor Fuel, Motor Lubricating Oil, Greases, 
Kerosene, Prime White Distillate, Nos. | and 2 
Fuel Oil, Range Oil and Naphthas. Known as 
"Revised Maximum Price Regulation 137."' 20 
pages. Rates: Single Copies to 5—50c, 6 to 10— 
45c, Il to 25—40c, 26 to 50—35c, 51 to 100—30c, 
101 to 250—28c, 251 to 500—25c, 50! and over—23c. 


_..._BOOKLET 3—Crude Petroleum and Natural Gas 
Prices, including the 10 Amendments. Known as 
"*Maximum Price Regulation 436."' 24 pages. Single 
Copies to 5—50c, 6 to 10—45c, I! to 25—40c, 26 to 
50—35c, 51 to 100—30c, 101 to 250—28c, 251 to 500 
—25c, 501 and over—23c. 


_.--_BOOKLET 4—Bulk ceiling prices for Motor Oils, 
including Aviation Oils, Stock Oils (neutrals, 
bright stocks, steam refined and other stock oils), 
Greases, Industrial Oils, Petroleum Sulphonates, 
Mineral Oil Polymers, and any other fraction of 
crude petroleum which is sold as a source of any 
of the foregoing commodities. Known as ''Maxi- 
mum Price Regulation 510." Single 
Copies to 5—50c, 6 to 10—45c, 26 
to 50—35c, 51 to 100—30c, 101 to 2 
500—25c, 501 and over—23c. 


_..._BOOKLET 5—Gasoline Rationing, including Am. 
No. 114, known as "Ration Order 5C."' 204 pages. 
Single Copy $1.00. Quantity Rates: 2 to 5—0c, 
6 to 10—85c, Il to 25—80c, 26 to 50—70c, 51 to 
100—60c, 101 to 250—50c, 251 to 500—45c, 50! and 
over—40c. 


__.-_BOOKLET 6—Fuel Oil Rationing, including all 95 
amendments and omitting the obsolete material. 
Known as "Revised Ration Order No. I1."" 175 
pages. Single Copy $1.25. Quantity Rates: 2 to 5 
—$1.15, 6 to 10—$1.00, 11 to 25—90c, 26 to 50—85c, 
51 to 100—80c, 10! to 250—70c, 251 to 500—60c, 
501 and over—50c. 


PLATT'S WAR-OIL COMMUNICATION SERVICES, 
1213 West Third St., Cleveland 13, Ohio. 


Please send me the number of copies of each booklet that I have jotted down in the 
above list. I understand you will make immediate shipment of them and bill me later. 
(Ohio purchasers, please add 3% sales tax.) 


WAR-OIL COMMUNICATION SERVICES 
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Supreme Court Sustains OPA Price Control Law 


In Regard to Filing Objections to Orders 


By Elwin E. Hadlick 


OHN Q. PUBLIC is inclined to look 
upon a decision of the U. S. Supreme 
Court as the final and definite word on 
any subject with which it concerns it- 
self. On occasions which are becoming 
too frequent, the 

court has been up- 


setting traditions. 
One of the judges 
recently remarked 


in a dissenting opin- 
ion that the deci- 
sions of the Supreme 
Court were getting 
to be like a _ ,rail- 
road ticket good for 
use only on a cer- 
tain train on a 
certain day. 

Be that as it may, 
we are all bound by 
the current opinion of the court what- 
ever it happens to be. Right now while 
serious considerations are being given 
to rewriting of the Emergency Price 
Control Act (the law under which OPA 
receives its authority to fix prices), pro- 
nouncements of the Supreme Court 
concerning the law must be carefully 
noted. In considering OPA’s price fixing 
authority and its procedure thereunder, 
it is necessary to forget all about 
rationing and procedures for rationing 
order enforcement. In rationing neither 
the authority nor the procedure stems 
directly from Congress. 





Mr. Hadlick 


Law Not Taken Seriously 


Price control activities arise out of 
the Emergency Price Control Act. The 
Supreme Court in the case of Yakus vs. 
U. S., made some important pronounce- 
ments, at least one of which may serve 
to bring to the attention of many in the 
business world for the first time, a vital 
provision of the price control law. 


The law provides that objections to 
any provision of a regulation or order 
must be made to OPA within 60 days 
after the date of issuance (or thereafter 
within 60 days after later grounds for 
objections arise). The objection must be 
supported by affidavits or other written 
evidence. There is provision for appeal 
to an Emergency Court of Appeals in 
case the administrator decides against 
the objecting party. If one loses in that 
court he at least has the right to ask 
the Supreme Court to review the case. 


That provision hasn’t been taken too 
seriously. Many business men have felt 
that if they were called on the carpet 
for violation of price regulation, they 











would always be in position to raise 


a question concerning the constitution- 
ality of the particular order. The law 
says otherwise, and the Supreme Court 
has now sustained the law at least in- 
sofar as a criminal prosecution is con- 
cerned. 

In other words, the Supreme Court 
has now said that in a criminal prose- 
cution for violation of a price control 
regulation, the defendant may not raise 
any question as to the validity of a max- 
imum price regulation. The court 
reached this conclusion on the basis that 
the provisions of the law providing for 
the filing of objections with the adminis- 
trator are adequate. 

This means that if any question of 
the constitutionality of a price regulation 
of OPA is to be raised, it must be raised 





This is the seventh in a series of 
articles by Mr. Hadlick to assist oil men 
to bring about full compliance on the 
part of themselves, their employes and 
the consuming public with all govern- 
ment regulations concerning oil. 


Mr. Hadlick is a prominent member 
of the Minnesota Bar and for many 
years has been president and chief 
executive officer of the Northwest Petro- 
leum Assn. which represents marketers 
in Minnesota and North Dakota. He is 
well qualified to advise management 
on its responsibilities under the regula- 
tions and also to point out benefits that 
may be obtained and which might 
otherwise be overlooked by busy ex- 
ecutives. 

In this week's article Mr. Hadlick 
discusses a vital provision of the Price 
Control Act as it pertains to filing of 
objections to a regulation or order. 





by objections filed with the administra- 
tor within the period provided by the 
law 


Specific Price Problems 


The court decided a number of other 
things in that particular case, but they 
need not be touched on here except 
in one respect. The point above cov- 
ered was not the principal one in the 
case, though it is the most interesting 
from a practical point of view. Legal- 
istically speaking, the principal part of 
the decision of the court was that in 
which it was found that the Emergency 
Price Control Act contains a constitu- 
tional delegation of power to the price 
administrator. 

A neat price situation is presented in 
connection with some of the specific 
prices which OPA has set. A_ specific 


price is a definite fixed price for a « 
modity at a particular point under 

cific conditions of delivery. OPA 

for example, had _ specific prices 
some petroleum products for deli) 
f.o.b. refineries or terminals; it ha 
other cases set specific prices for 

livery to the customer. In most of s 
cases OPA has fixed a ceiling diffe: 
than the ceilings of some sellers 

termined under other provisions of 

price regulation. 


The question involved is, to whiat 
extent does the setting of a specific pr 
control, interfere with, or affect ceiling 
prices otherwise determined under other 
provisions of the regulation. 


The specific price replaces the ceiling 
price determined by other provisions of 
the regulation for a particular product 
at a particular point and according to a 
particular method of delivery. 


OPA hesitated for a long time as t 
what, if any, other effect the setting of 
a specific price might have. For ex- 
ample, if a seller had a ceiling price 
for a product delivered to the customer 
which was lower than the specific 
f.o.b price later fixed by OPA, which 
price controls and to what extent? Most 
people in industry and some in OPA 
thought that in such a situation the 
maximum price which could be charged 
to the customer on a delivered basis 
was the combination of the specific price 
plus the applicable delivery charges 
Under such thinking an operator could 
continue on a delivered basis, charging 
a price which represented the f.ob. 
price plus transportation, the result being 
a delivered price higher than the oper- 
ators original ceiling. 


Applies to Type of Sale 


OPA has now said that such thinking 
is erroneous. The specific price applies 
only on the type of sale for which it 
is set. If a specific f.o.b. price will 
give a seller a larger net-back than a 
delivered price determined by the other 
rules there is nothing to prevent him 
from switching from a delivered basis to 
an f.o.b. basis. He will run into s 
regulation on the subject in some pri 
orders. The new price regulation 55 
provides that a seller who on the last 
sale prior to Jan. 15, 1944, sold a par 
ticular petroleum product to a purchaser 
who is a reseller on a delivered | 
basis at a given point and who th 
after sells such a reseller on an f.0.! 


rt 


shipping point price basis shall re} 
such fact to the regional office of 
Office of Price Administration wil 
10 days after the date such sale is m 
if (but only if) the effect of selling 
an f.o.b. shipping point price basis 1s 
to increase the laid-down cost to 
reseller above the seller's maximum 
livered price to such reseller. 


NATIONAL PETROLEUM N 
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EGULATIONS 


Digests of Regulations Issued Weekly Regarding Oiland 
Oil Equipment . . Reports of Prospective Regulations 
and Amendments .. Actions of Industry Committees 
and Meetings . . Editorial Comment, Interpretation. 





Index of Week's 
War-Oil Orders 





CODE: AO—Administrative Order; CMP 
—Controlled Materials Plan; D—Directive; 
FDO—Food Distribution Order; GMPR— 
General Maximum Price Regulation; GO— 
General Order; Interp.—Interpretation; L 
—Limitation Order; M—Conservation Or- 
der; MPR—Maximum Price Regulation; 
P—Preference Rating Order; PAO—Petro- 
leum Administrative Order; Pri. Reg.—Pri- 
orities Regulation; Proc. Reg.—Procedural 
Regulation; PS—Price Schedule; RO—Ra- 
tion Order; RPS—Revised Price Schedule; 
SO—Supplementary Order; SR—Supple- 
mentary Regulation. 











(Issued April 22-29, 1944) 
PAW—Petroleum Administration for War 
Priorities Circular 8, as am. 4-15-44—Rela- 
tion of P-98-b to U-2 and U-3 
District 1 Letter to Suppliers—Checking of 
estimates of non-highway farm sales 
War Emergency Pipe Lines Operating Sched- 
ile 3—Product deliveries and sales at Bay- 
town and Beaumont, Tex. 
War Emergency Pipe Lines Operating Sched- 
le 16—Crude deliveries and sales at Long- 
iew Tex. 
OPA—Office of Price Administration 
Prices 
GMPR—Order 639 under § 1499.3(b)— 
Ceilings for Gulf Electric-Motor and Penetrat- 
ng Oil 
MPR 88, Am. 6—Specific kerosine and fuel 
il prices for N. H. and N. J.; Ohio, Md., Va. 
gasoline prices 
Am. 7 Mass., 
kerosine and fuel oil ceilings 
Am. 8—Alaska excluded from MPR 88’s 


jurisdiction; ceilings for transferees of a 


Worcester, Area specific 


business 

MPR 131, Am. 1 
ick price order 
MPR 134, Am. 15 
peration of equipment 


RMPR 143 


Minor changes in camel- 
Charges for overtime 


Wholesale ceilings for new tires 


id tubes 

MPR 510, Am 2—Specific ceilings for Free- 
m Oil Co P.G.C.O.A. permit oils 

MPR 528—Retail ceilings for new tires and 


tubes, used and recapped tires and tubes 
Rationing 
RO 5C, Am. 120—Deputy Admr. may issue 
rder permitting acceptance of R coupons 
Order 3—Licensed distributors in Kansas 
ithorized to accept R coupons 


Licensing Order 3, Am. 1—Clarification of 


term “dealer” 
WPB—War Production Board 
L-317, as am, 3-23-44—Restrictions on man- 
facture and use of fibre shipping containers 
Direction 1 Acceptance of new fibre 


pping containers 
M-84, Am. 1 to 4-5-44 version 
ty twine may be manufactured 


4-21-44 


Wrapping or 
M-293, as am Freezing of X 
di shipping schedules 
ODT—Office of Defense Transportation 
{QO ODT 24—Uniform procedure for issu- 
€ fuel oil permits for occupational use of 


Ge Permit ODT 3, 


Revised-5 A—Common 

small and_ specially-designed empty 

h xempt from registration requirements 

Ge Permit ODT 17-14A——Other motor 

small and specially-designed empty 

» npt from registration requirements 
S 


ODT 18A-3, Am. 1— 
or rail-water-rail shipments 
Defense Supplies Corporation 


Reg as am. 4-10-44, including Schedules 


pe Direction 


B, Cc, D—Compensation for crude shipments 

™ ts. 2, 3, and 4 to Dist. 2 
\CC—Iinterstate Commerce Commission 

Ex Parte MC-37—Determination of localities 

u hich transportation is exempt from 

tr f ICC Act, Part II 

\} 1944 


DEPARTMENT OF LABOR 
WLD-22—tTransportation of petroleum prod- 
ucts by Des Moines company found to be “‘con- 
tracted for in prosecution of the War” (Case 
$-818) 
WFA—War Food Administration 
Redesignation and renumbering of orders— 
“War Food Orders’ designates former Food 
Production and Distribution Orders 


Digest of Week's 
War-Oil Orders 


Petroleum Administration of War 

RELATION OF P-98-b TO U-2 AND U-3 
—Pri. Circular 8, as am. 4-15 
operator maintaining private 
graph, or teletype lines and 
operator under U-2 rather than under U-3, 
which formerly applied, and he may use a 
priority rating of AA-1 for up to $2,500 worth 
of MRO material for such facilities under 
P-98-b. Initial installations have $2,500  pri- 
orities material and $5,000 total material cost 
limitation. Otherwise application on Form 30 
must be sent to Washington PAW. Issued 4-15. 

CHECKING OF ESTIMATES OF NON- 
HIGHWAY FARM SALES—District 1 Letter 
to Suppliers—To assist suppliers in estimating 
non-highway farm sales, which are given pref- 
erence under PAO 1 by requiring apportionment 
in full to them before distributing balance to 
other customers, PAW suggests that duplicate 
deposit slips be checked, showing itemization 
of all classes of coupons, such as E and R 
coupons, and coupons not transferred at a 
ration bank, which have been itemized on OPA 
Form 541, “Summary of Gasoline Coupons’’. 
By subtracting supplier's estimate of E and R 
sales made to non-farmers (operators of engines, 
bulldozers, etc.) net farm sales are obtained. A 
few suppliers will have to add the gallonage of 
those customers using over 960 gals. per month, 
who are issued ration banking deposit certifi- 
cates, but these large users are few in District 
1. Issued 4-21. 

PETROLEUM PRODUCT DELIVERIES 
AND SALES TO WAR EMERGENCY PIPE- 
LINES, INC. AT BAYTOWN AND BEAU- 
MONT, TEX., RECEIVING STATIONS—PAW 
Operating Schedule 3 (20-inch pipeline) — 
Pursuant to Petroleum Directive 73, final May 
schedule and tentative June and July, 1944, 
schedule set for petroleum products delivered 
and sold to War Emergency Pipelines, Inc., as 
agent for DSC. Listed are names of sellers, 
place of sale, kind and quantity of products to 
be delivered at easterly 
system during each month. Balance of avail- 
able capacity of 20-inch pipeline will be 
used for transportation of products required by 
departments and agencies of Federal Govern- 
ment. Issued 4-15. 

CRUDE DELIVERIES AND SALES TO 
WAR EMERGENCY PIPELINES, INC. AT 
LONGVIEW, TEX.—PAW Operating Sched- 
ule 16 (24-inch pipeline)—Pursuant to Petro- 
leum Directive 63, final May schedule and ten- 
tative June and July schedule published for 
crude delivered and sold to War Emergency 
Pipelines, Inc., as agent for DSC. Names of 
sellers and terminal purchasers 
are given, together with place of sale, grade 
and quantity of crude for each month. No 
regular movement of heating oil is scheduled 
for May, June, and July. Issued 4-22. 


Office of Price Administration 

CEILINGS FOR GULF ELECTRIC-MOTOR 
AND PENETRATING OIL—GMPR, Order 639 
under § 1499.3 ¢b) These brands in 4-oz. 
bottles with spouts may be sold to consumers 
at 15c each, to dealers at $1.20 dozen list 
price, with from 5% to 20% discounts for 
quantity delivery. Jobbers’ and retailers’ prices 
also set, and Gulf is instructed to supply jobbers 
and dealers with special notice of these prices 
and of permitted discounts. A special notice to 
retailers must be placed in each packed case 
of bottles for the next 90 days. Issued 4-8, 
effective 4-10 


A petroleum 
telephone, tele- 
facilities is an 


termini of pipeline 


refinery and 


SPECIFIC KEROSINE AND FUEL OIL 
PRICES FOR N. H. AND N. J.; OHIO, MD., 
VA. GASOLINE CEILINGS—MPR 88, Am. 6 

Additional 1.5c per gal. on small kerosine 
and No. 1 fuel oil deliveries in New Hampshire 
may be charged only on single lot deliveries 
under 25 gals., not 100 gals., as originally speci- 
fied. 100 gal. provision for Nos. 2 and 3 
fuel oil unchanged. Bayonne (Hudson County) 
and Essex County, N. J., kerosine and No. 1 
fuel oil ceilings adjusted to conform to pre- 
vailing base period prices. Two Newark bulk 
plant operators receiving supplies by truck 
granted slightly higher resale ceiling on Nos. 2, 
3, and 4 distillate fuel oil than those receiving 
supplies by barge. In no case are ceilings in- 
creased above those prevailing on 11-16-43, 
date of pertinent amendment to old RPS 88 
Only sales to consumers are governed by Sohio’s 
8.375 regular gasoline price quoted in 10-8-41 
National Petroleum News. Tank car and trans- 
port truck prices to resellers are to be de- 
termined under other sections of Article V, 
which will permit a price approximating the 
9.5c tank wagon price prevailing in October, 
1941. Effective as of 2-19-44, there may be 
added to tank wagon gasoline deliveries in 
Maryland and Virginia communities where sell- 
ers were absorbing part of the state taxes, at 
end of 1941, to approximate Washington total 
selling prices, a sum equalling amount of tax 
absorbed, or .5c gal., whichever is lower. 


Issued 4-24, effective 4-29. 
WORCESTER, MASS., AREA SPECIFIC 
KEROSINE AND FUEL OIL CEILINGS— 


Tank wagon kerosine and No. 1 fuel oil ceilings 
to various buyers in varying quantities range 
from 8.3c to 12.lc gal.; Nos. 2, 3, and 4 dis- 
tillate fuel oil from 7.8c to 9.8c gal. Issued 
4-27, effective 5-2. 

ALASKA AND CANAL ZONE EXCLUDED 
FROM MPR 88’s JURISDICTION; CEILINGS 
FOR TRANSFEREES OF A BUSINESS—MPR 
88, Am. 8—Deadline for transfers of businesses 
or stocks in trade, after which transferor’s prices 
must be continued by transferee set at Feb. 11, 
1942, instead of Oct. 15, 1941. Marketers in 
areas covered by Table II of Article III per 
mitted mark-up over refiners’ ceilings, as well 


as in those areas covered by Table I. Issued 
5-2, effective 5-&. 
MINOR CHANGES IN CAMELBACK 


PRICE ORDER—MPR 131, Am. 1—Any seller 
of predesigned camelback is granted the 8c lb. 
differential over ordinary type, rather than 
only the Webster Rubber Co. of Warren, O. 
Issued 4-24, effective 4-29. 

CHARGES FOR OVERTIME OPERATION 
OF EQUIPMENT—MPR 134, Am. 15—Sup- 
pliers of service who must pay overtime wages 
because of overtime operation of 
may add to their charge the dollar amount of 
so much of the excess of actual overtime over 
actual straight time wages as is paid the oper- 
ators or operating crews of the equipment, plus 
payroll taxes and insurance, but not including 
markup. Issued 4-24, effective 4-29. 


WHOLESALE CEILINGS FOR NEW TIRES 


equipment 





OIL-LAW-Gram Service 


Complete texts of all orders or amend- 
ments digested here can be had from Platt’s 
Oil-LAW-Gram, 1213 West 3rd _ street, 
Cleveland 13, Ohio. Minimum charge 
single copies $1. Copies of these texts are 
always in stock but large orders can be 
promptly filled by reprinting as plates and 
stencils are also kept. 

Complete daily Oil-LAW-Gram service, 
with necessary binders, $100 per year in 
advance. 

Due care and judgment have been taken 
in preparing and publishing these digests 
and in reproducing the original texts but 
the publisher does not warrant their abso- 
lute legal completeness nor accuracy. Im- 
portant decisions by the reader should be 
made only after careful study of complete 
texts, 














Compliance Service on War Oil Regulations 


AND TUBES—RMPR 143—Revised price order 
replaces former MPR 143. Issued 4-20, effec- 
tive 5-1 in U. S_ and 6-14 in territories and 
possessions. 


SPECIFIC PRICES FOR FREEDOM OIL 
CoO, P.G.C.0.A. PERMIT OILS—MPR 510, 
Am. 2—Prices to wholesalers in full drums, 
drums extra, ex taxes for S.A.E. No. 70 set 
at 29c and for No. 10 at 32c, with in-between 
numbers ranging between these two 
Customary differential for quart prices. 
5-2, effective 5-8. 

RETAIL CEILINGS FOR NEW _ TIRES 
AND TUBES; USED AND RECAPPED TIRE 
AND TUBE CEILINGS—MPR 528—New price 
order replaces former RPS 63, 66, MPR 107 
and MPR 165’s coverage of vulcanized tire re- 
pairs and all tube repairs. Issued 4-20, effec- 
tive 5-1 in U. S., 6-14 in territories and posses- 
sions. 


DEPUTY ADMINISTRATOR MAY ISSUE 
ORDER PERMITTING ACCEPTANCE OF R 
COUPONS—RO 5C, Am. 120—<Acceptance of 
R coupons for bulk transfers by specified deal- 
ers or licensed distributors may be authorized 
by Deputy Rationing Administrator if he finds 
that they are so regulated by state law that 
such acceptance of Class R coupons will not 
facilitate unlawful acquisition. Issued and effec- 
tive 4-21. 


LICENSED DISTRIBUTORS IN KANSAS 
AUTHORIZED TO ACCEPT CLASS R COU- 
PONS—RO 5C, Order 3—Pursuant to Am. 
120, see above, Kansas distributors licensed to 
make tax-exempt gasoline sales may accept 
Class R coupons for such sales when made in 
40-gal. or larger quantities. Issued and effec- 
tive 4-21. 


CLARIFICATION OF TERM “DEALER” 
—Licensing Order 3, Am. 1—Manufacturers 
who sell any commodities to which this order 
is applicable, as well as auctioneers, and those 
who purchase for resale second-hand machine 
tools, extras, second-hand machines or parts are 
included in term “dealer”, Issued 4-10, effec- 
tive 4-15. 


War Production Board 

RESTRICTIONS ON MANUFACTURE AND 
USE OF FIBRE SHIPPING CONTAINERS— 
L-317, as am. 3-23-44—Carlining prohibited, 
except for door-blocking. Any user may use for 
the originally-intended purpose new containers 
in his possession or in transit to him by 


prices 
Issued 


10-11-43, subject to quota restrictions. Issued 
3-23. 

ACCEPTANCE OF NEW FIBRE SHIPPING 
CONTAINERS—L-317, Direction 1—No one 
may place orders for or accept fibre shipping 
containers in excess of permitted inventory, 
and all persons must cancel or postpone all 
outstanding orders in permitted 
amount. Issued 4-13. 

WRAPPING OR TYING TWINE MAY BE 
MANUFACTURED—M-84, Am. 1 to 4-5-44 
version—lIssued 4-21. 

FREEZING OF X PRODUCT SHIPPING 
SCHEDULES — M-293, as am. 4-21-44 
Schedules of manufacturers filing schedules au- 
tomatically frozen on date filed, under Pri. Reg. 
18, for shipments to be made during specified 
period beginning on first day of month after 
schedule is filed. Unfiled schedules are frozen 
for 2-month periods at close of business on 
regular date for filing for unexcused manufac- 
turers, and on same day of each month after 
that, for period beginning first day of following 
month, Issued 4-21. 


Office of Defense Transportation 


UNIFORM PROCEDURE FOR ISSUANCE 
OF FUEL OIL PERMITS FOR OCCUPA- 
TIONAL USE OF VESSELS—AO ODT 24 
Asst. Director in Charge of Water Transport 
may execute and issue in his discretion permits 
concerning rationed fuel oil, No. 5 or 6, or 
Bunker “‘C” only, having 20° or below API 
gravity, for occupational use of boats for 
pleasure cruising, guiding, fishing, and sight- 
seeing parties, as mentioned in Revised RO 11. 
A copy of application to be filed with OPA 
should be filed with ODT Asst. Director of 
Water Transport, Washington. He may issue 
permit if he determines that such operation will 
not impede the war effort either in use of 
fuel oil or manpower. Issued and effective 4-22. 

COMMON CARRIERS’ SMALL AND SPE- 
CIALLY-DESIGNED EMPTY TRUCKS EX- 
EMPT FROM REGISTRATION REQUIRE- 
MENTS—General Permit ODT 3, Revised-5A 

Issued and effective 4-25, replaces General 
Permit ODT 3 Revised-5. 

OTHER MOTOR CARRIERS’ SMALL AND 
SPECIALLY DESIGNED EMPTY TRUCKS 
EXEMPT FROM REGISTRATION REQUIRE- 
MENTS—General Permit ODT 17-14A—Issued 
and effective 4-25, replaces General Permit 
ODT 17-14. 

WATER-RAIL 


excess of 


OR RAIL-WATER-R AIL 





SHIPMENTS—Special Direction ODT 18A- 
Am. 1—Loading to the extent shown in a 
special direction or general permit issued pr 
suant to the provisions of § 500.73 of GO OD 
18A, as amended, is added to the other 3 px 
mitted methods of calculating loading requi: 
ments. Issued and effective 4-24. 


Defense Supplies Corp. 


COMPENSATION FOR CRUDE SHI! 
MENTS FROM DISTRICTS 2, 3, AND 4 TO 
DISTRICT 2—DSC 5, as am. 4-10-44—S}, 
ments from points of origin in Dist. 2 and 
added to former coverage of DSC 5. “Cn 
Producing Areas’’ No. 10, 11, and 12 are « 
fined, listing affected counties in Texas 
Louisiana. Schedules B, C, and D, are ne\ 
added. B covers compensation on crude fr 
West Texas transported through Stano! 
Pipeline Co.’s pipeline to Cushing, Okla., ar 
crude from Dist. 4 to refining points in Dist 
C covers compensation on rail movements 
crude from Dist. 4 to refining points in Dist 
D covers compensation on barge movements 
crude from Dist. 3 to points in Dist. 2. Iss 
4-20-44, effective 12-4-43. 


interstate Commerce Commission 


INVESTIGATION AS TO LOCALITIES 
WITHIN WHICH TRANSPORTATION Is 
EXEMPT FROM CONTROL OF ICC ACT, 
PART II—ICC Ex Parte MC-37—Examiner 
ordered to prepare a report on this matter 
Copies to be issued in this proceeding may 
obtained from ICC, Washington, D. C. Issued 
3-31, filed 4-11. 


Department of Labor 


TRANSPORTATION OF PETROLEUM 
PRODUCTS BY DES MOINES COMPANY 
FOUND TO BE “CONTRACTED FOR IN 
PROSECUTION OF THE WAR’—Finding 22 
under War Labor Disputes Act by Secretary of 
Labor (Case S-818), concerning Deep Rock 
Oil Co., Des Moines, Ia.—Issued 4-7. 


War Food Administration 


DESIGNATION “WAR FOOD ORDERS” 
REPLACES TITLE “FOOD PRODUCTION 
AND DISTRIBUTION ORDERS”—FDO 35 
(rapeseed oil) and FDO 42 (fats and oils) now 
designated War Food Orders 35 and 42. FPO 
11 (pyrethrum) and FPO 13 (rotenone) now 
designated War Food Orders 46 and 49, Issued 
4-20. 





Midwest Marketing Manpower Surveys Bog Down 
Between PAW and WMC; Slow Action Resented 


NPN News Bureau 

CHICAGO — Marketing manpower 
surveys have been initiated in 92 coun- 
ties in 11 states in the Middle West, 
and 53 of them in 10 states have been 
completed, approved by the manpower 
subcommittee and the distribution and 
marketing committee of Dist. 2, then 
passed to PAW for further action to ob- 
tain “locally needed” designations by 
War Manpower Commission. A check- 
up on the various surveys and a report 
on their status was made at the Dist. 2 
D. & M. committee meeting last week, 
according to B. L. Majewski, commit- 
tee chairman. 

However, the industry generally is 
keenly disappointed because none of the 
surveys has yet resulted in a permanent- 
ly “locally needed” declaration by WMC 
in any of the areas surveyed, and an ef- 
fort is being made to determine the rea- 
son. The three agency plan—PAW- 
ODT-WMC—for retaining in the indus- 
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try key men such as truck drivers, me- 
chanics, bulk plant operators and office 
personnel was drawn up in July of last 
year (See NPN July 14, p. 9). 

H. T. Ashton, Socony-Vacuum, St. 
Louis, is chairman of the Dist. 2 man- 
power subcommittee in direct charge of 
the surveys. It is understood that about 
a dozen more surveys are now completed 
or nearly finished. 


Situation Serious 


From the record of surveys completed 
and approved by this industry subcom- 
mittee and subsequently by the D. & M. 
Committee, it appears that the manpower 
situation in most areas is serious and the 
problem of retaining essential employes 
in urgent need of attention. However, 
there are a few areas where surveys have 
disclosed that the manpower difficulty is 
not yet sufficiently pressing to require a 
“locally needed” designation, and the 
Ashton subcommittee has declined to ap- 


prove the surveys with that aim. Sur- 
veys in St. Clair and Bond Counties in 
Illinois and in Kay County, Oklahoma, 
failed to obtain subcommittee approval 
In Nebraska, the Brown county survey 
was approved by the two industry com- 
mittees and was certified by PAW, Dist. 
2 office, but the PAW manpower com- 
mittee in Washington did not concur, re- 
versed the Dist. 2 decisions and declared 
that the “locally needed” designation was 
not required in Brown County. 


A summary of the 92 surveys shows 
State Completed Total 


Illinois 22 
Indiana 

Iowa 
Michigan 
Minnesota 
Missouri 
Nebraska . 
Oklahoma 
South Dakota 
Tennessee 


Working 


UNowxs & NWP 


eK Oy hr PR -1K WHI 


a 
on) 


Wisconsin 
Total . , 53 39 
Surveys involve the status of app 
mately 8000 key employes. Of this 1 
ber, 3024 were found vulnerable to 
tary draft; 795 of them, or 26%, 
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ick drivers subject to draft. Work 
eek of the 8000 employes ranges from 
8 to 63 hours with an average of 54 
urs. Nine per cent are women em- 
ves; 54% are men under 18 years of 
re or over 38; 4% of the men are 
iysically disqualified for draft and the 
maining 33% vulnerable. Twenty- 
eight per cent of the men vulnerable are 
uried and have children. It was 
jinted out that if half or any large 
rcentage of the 795 truck drivers are 
ducted, distribution of petroleum prod- 
ucts in many survey areas would serious- 
ly be disrupted. 
In order that bulk plant operators in 
rious counties where surv eys have been 
requested may know the situation, the 
D. & M. committee released the informa- 
tion. In counties where surveys show as 
having been completed and _ recom- 
mended, a check-up by the D. & M. com- 
mittee with the Dist. 2 PAW office re- 
veals that they were certified to PAW, 
Washington. It is assumed that that 
office approved all of them with the 
exception of Brown County, Nebraska, 
referred to above as having been de- 
clined, or that they “are in the mill’. 
After PAW approval at Washington, it is 
inderstood here, they are routed to WMC 
for matching with ODT report on com- 
pliance with “Luxury Order 37,” then 
ire supposed to receive WMC “locally 
eeded” designation. 
22 Surveys in Illinois 
['wenty counties in Illinois with sur- 
veys completed and recommended are 


Monroe, Kankakee, Coles, Stephenson, 
Clay, LaSalle, DeKalb, Grundy, Mc- 
Henry, Boone, Livingston, Ogle, Chris- 


} 


tian, Macon, Sangamon, Piatt, Tazewell, 
Cook, DuPage and Will. In St. Clair 
ind Bond Counties surveys failed of ap- 
proval. 

In Indiana Marion County is the one 
as completed, and WMC some 
time ago voluntarily designated the fol- 
lowing counties as “locally needed” on 
a te 


der way to confirm the situation and put 


t on a permanent basis, if proved: 
LaPorte, Stark, Pulaski, St. Joseph, Mar- 


shall, Elkhart, Kosciusko. 


lowa, 


snown 


mporary basis, with surveys now un- 


completed and recommended: 
Sac, Buena Vista and Hamilton. Mills, 
Harrison and Pottawattomie Counties are 
n temporary “locally needed” basis, with 
nfirming surveys now under way. Sur- 
\ also being made in Emmet, 
Webster, Marshall, Adams, Iowa, Henry, 
Humboldt, Kossuth and Boon Counties. 
Michigan, completed and recommend- 
ed: Wayne and Oakland. 
nnesota, completed and_ recom- 
mended: Hennepin, Ramsey, Washing- 
ton and Dakota. Surveys in progress in 
Carlton, Lake, St. Louis, Bellrami, Itasca, 
Lak of the Woods, Koochiching Coun- 


ey are 


Nebraska: Brown County failed of 
ipproval. Completed and recommended: 
herry, Sheridan, Adams. Douglas, Cass 
ind Sarpy are on temporary “locally 
eeded” with confirming surveys in prog- 
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Compliance Service on War Oil Regulations 


ress, along with others in Gage and 
Pierce Counties. 

Oklahoma: Kay County denied ap- 
proval. Cleveland and McClain Coun- 
ties completed and recommended. 

South Dakota: Completed and recom- 
mended, Brown and Hutchinson Coun- 
ties. Surveys in progress in Minnehaha, 
Davison and Spink. 

Tennessee: Completed and _ recom- 
mended: Clay, Jackson, Overton, Pick- 
ett, Putnam. In progress: Montgomery. 

Wisconsin: Completed and recom- 
mended: Winnebago, Sheboygan, Doug- 
las, Brown, Outagomie, Manitowoc. In 
progress: Fond du Lac. 

Missouri, in progress: Clark, Schuyler, 
Scotland and Knox. 

A letter currently being sent by PAW 





WHERE THE FUEL GOES 
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A MODERN DESTROYER uses 
more than 3,000 gallons of oil 
an hour at top speed. 





Owl 
Dist. 2 to distributors and jobbers, in 
areas which have been declared “lo- 


cally needed” advises them that if the 
PAW office is to assist in deferments, 
they must have a letter explaining the ex- 
perience, duties, marital and pre-Pearl 
Harbor father status of the employe, also 
a copy of Form 42A and copy of the 
employer's letter to the appeal board. 
Employes have 10 days after passing 
physical in which to make an appeal if 
desired, it was explained. No request 
for deferment by PAW should be made 
until the employe has taken his physical 
and has had his appeal denied. After 
that, the employe has minimum of 15 
days notice before induction during 
which he can obtain PAW’s assistance on 
deferment, according to the PAW let- 
ter. 


Uniform Wage Scale is Asked 
For Oil Well Rig Builders 


Special to NPN 

FORT WORTH — WLB has been 
asked by representatives of labor and 
oil drilling contractors to approve a 
uniform wage scale for oil well rig build- 
ers, with a top of $2.75 hourly for crew 
pushers down to $1.50 hourly for ap- 
prentices. Oil Workers International 
Union (C.I.O.) representatives from 27 
states and contractors agreed on _ the 
scale in a session here. 

If approved, the scale will go into 
effect in all oil producing states except 
California. A. R. Kinstley of Fort Worth, 
representative of Rig Drillers National 
Council, said that WMC has agreed to 
release rig builders now in war plants 
if such transfer is desired. Union of- 
ficials said the higher scale would lure 
riggers from their present jobs. 





OPA Collecting Data to Boost 
Jobber Margins on Fuel Oil 


NPN Staff Special 
DETROIT — OPA is now assembling 
data upon which to base recommendation 
for minimum jobber margins on fuel oil, 
Orville D. Judd, OPA petroleum price 
executive, told members of Detroit Fuel 
Oil Distributors Assn. at a meeting here 
April 25. He said that at present OPA 
does not know where to set a fair mini- 
mum margin, but that he was going to 
find out by examination of industry rec- 
ords. Compilation is now in progress 
and will be completed soon and fair 
margin established. 


M. J. Vierling, OPA district fuel oil 
rationer, informed the meeting his office 
anticipated OPA approval of 10% addi- 
tional fuel oil allotments this year for 
space heated homes where there are chil- 
dren under six years old. A_ proposal 
is also in the making to allow extra 
early summer and early fall rations for 
cottages in vacation areas of northern 
Michigan, he said. The industry advis- 
ory committee is also working toward 
50 gal. minimum delivery on small hard- 
ship allocation and few end-of-season 
coupons. 


Mr. Vierling recommended customer 
banking of coupons with distributors as 
matter of convenience and safety and 
to avoid call backs and acceptance by 
inexperienced truck drivers of coupons 
before validity dates. 


Distributors anticipate a customer kick- 
back on the Aug. 31 expiration of this 
season’s coupons unless the public is fully 
advised and frequently reminded of 
earlier expiration date through summer 
advertising. 


Orders Canada 'Gas' Coupons 
Marked on Face in Ink 


Special to NPN 
OTTAWA, Ont.— Under Canada’s 
1944-45 gasoline rationing regulations, 
motorists must write in ink the license 
numbers of their motor vehicles on the 
face of each gasoline coupon in their 
possession, the Munitions and Supply 
Department has announced. 


The new regulations are designed to 
prevent illegal use of gasoline, according 
to Munitions Minister Howe. The or- 
der, issued by Oil Controller G. R. Cot- 
trelle, provides that no unauthorized 
person shall at any time have a_ loose 
coupon in his possession. 


Motorists are prohibited from obtain- 
ing and dealers from selling graded gaso- 
line unless the vehicle operator hands ra- 
tion book to dealer so that dealer him- 
self may detach the correct number of 
coupons. Coupons must be detached 
before any gasoline is put into customer's 
tank. 
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TANHAM LEADS INDUSTRY GROUP IN WLB FIGHT 





(Continued from p. 7) 


fluence among all Regional War Labor 
Boards. 

“8. The board, in effect, is legislating 
and thereby undertaking what is the 
function solely of Congress. 

“9. The board’s proposed policy tends 
inevitably toward a labor monopoly. 

“10. There is no connection, as the 
majority opinion suggests, between union 
maintenance and the wage stabilization 
policy. The record of the board proves 
that wage adjustments occur regardless 
of union maintenance. All workers, 
whether organized or 
subject to the same rules of stabilization 


unorganized, are 


Say Employes Not Bound 


“11. To order union maintenance in 
a_ situation where 
that it will disturb existing amicable rela 
between 
ployes, as is the /case here, is contrary 


evidence indicates 


tionships employer and em- 
to the duty of this board, which is to 
settle not to cause labor disputes. 

“12. In this case, the 
reversed its own precedent established 
in the H. D. Hudson Manufacturing Co. 
case, (No. AR-306 (3358-A) June 18, 
1943.)” 


Labor members, concurring with the 


majority has 


public members, stated, in part, in their 
opinion, that “the dissent so uses the 
term closed shop, union shop, and union 


maintenance as to give the impression 
they are all the same. 
is further confronted by indiscriminate 
reference to assorted kinds of rights and 
‘what are we fighting for.’ 

“All of this is merely an attempt, sure- 
ly futile at this late stage, to conceal 
the fact that under a maintenance of 
membership clause no employe is re- 
quired to join a union, and anyone al- 
ready a member who wants to resign 
has ample time, namely 15 days, to do 


This confusion 


so before the provision takes effect. 

“Thereafter, the 
applies only to those who have volun- 
tarily elected to be bound by it. No 
mount of ranting can obscure the fact 


maintenance clause 


that the compulsion involved in this situ- 
ation is no more illegal or unconstitu- 
tional than that in any 
which a man who freely makes a con- 
tract is obliged to abide by it.” 

Mr. Tanham, major spokesman for the 
ndustry members in the case, has been 


issociated with The Texas Co. for 25 


other case in 


vears, starting as a stenographer in the 
executive offices in New York. 

After serving as senior clerk and later 
executive assistant in the general domes- 
tic sales department, he was appointed 
assistant to the vice president in charge 
of domestic sales in 1928 and was made 
assistant to the company president five 
vears later. He was elected a vice presi- 


dent in 1941. 





PAW Materials Chief 
Hopeful on Outlook 


NPN News Bureau 
WASHINGTON — In 
P.I.W.C.’s production committee May 
PAW Materials Director Parsons report- 
ed that, although there is a definite 
downward trend now indicated for third 
quarter due to shortages of manpower 
and facilities, it is believed sufficient ma- 
terials can be made available for pres- 
ently proposed third quarter oil produc- 
tion program. 


report to 
9 


It is now estimated, Parsons said, that 
total steel casting production will be 
about 5% less in third quarter than sec- 
ond quarter. Maximum facilities avail- 
able for production of oil country tubu- 
lar goods casing, tubing, and drill pipe 
for petroleum operations is about 285,- 
000 tons quarterly, of which approxi- 
mately 50,000 tons could be alloy steel 
in form of N-80 casing and tubing, grad 
E, and premium brands of drill pipe. 

During first quarter of year, rolling 
mills fabricated and delivered 279,650 
tons and, in view of importance of px 
troleum program, Parsons said, “We bs 
lieve it similai 


possible to obtain a 


amount in second and third quarters.” 


During first quarter of year, stee! mills 
fabricated and delivered 17,600 tons of 
drill pipe. Figure will be about same 
for second quarter, In view of expected 
manpower shortage, there may be some 
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downward trend during third quarter, 
Parsons said, pointing out, however, that 
present production of 17,600 tons per 
quarter represents about 2,000,000 ft. of 
drill pipe, which is more than is being 
expended. “It is believed,” he added, 
“that supply will be close to demand by 
the end of the third quarter. This is 
the most optimistic prediction we can 
make at this time, and any change would 
be downward.” 


Highlights of Report 

Other highlights of Parsons’ materials 
report to production committee follow: 

Backlog of tool joint totals 
about 220,000, with present production 
approximately 7,500 weekly but with ad- 
ditional facilities being installed, week- 
ly production capacity should be in- 
creased to 8,500 by end of May. 

There is definite shortage in rock bits, 
and unless manufacturers given further 
relief by cancellation of army and navy 
contracts, no. relief 


orders 


seen in immediate 
future. 
While there are 


to extent of reduction in copper, there 


no definite figures as 


will be definite cut in third quarter com- 
pared with second quarter. 

Aluminum is expected to be availabk 
to meet requirements for third quarter. 

Among critical components, most se- 
vere shortage has been internal combus- 
tion engines, but the time is rapidly ap- 
proaching when enough engines will be 
scheduled to fill petroleum requirements. 

Truck survey initiated by PAW a few 


weeks ago, and now in progress in pr 
duction branch, will be completed di 
ing next two weeks to determine nu 
ber of trucks in operation. Survey w 


show usable trucks in storage, numb 
of new trucks required by July 1, a 
number required for 1944. 


DSC Absorbs Excess Shipping 
Costs from Dists. 3 and 4 


NPN News Bur 
WASHINGTON — Another barrier 
fuller utilization of Dist. 2 refining cap 
city was removed last week with fon 
agreement by Defense Supplies Cor 
to absorb excess cost of transport 
crude by barge from Dist. 3 and by 
from Wyoming in Dist. 4, retroactive 
April 10, 1944. 


Action was in form of an ameudment 





As a service to the industry Platt's 
Oilgram has printed the complete text 
of the new DSC compensatory sched- 
ule on excess cost for Dist. 2 refiners in 
transporting crude by barge from Dist. 
3 and by rail from Wyoming in Dist. 4. 
Copies of the amendment may be ob- 
tained for $1.00 by writing to the W. C. 
Platt Co., 1213 W. Third St., Cleveland 
13, Ohio. 





to Compensatory Adjustments Regula- 
tion No. 5, under which DSC has been 
compensating companies for tank car 
shipments of West Texas crude. sinc 
Dec. 4, 1943. In addition to setting 
compensation schedules on barge and 
Wyoming rail shipments, the amendment 
also establishes basis on which DSC will 
compensate refiners on West Texas crude 
transported through Stanolind pipe line 
to Cushing, Okla., thence by rail to Dist 


2 refining points. 


Sinclair Co. Declared Innocent 
In $3,400,000 Royalty Suit 
NPN News Bureau 

TULSA—Judgment in favor of the 
Sinclair Refining Co. was filed May | 
by Federal Judge Royce H. Savage, 
the government’s $3,400,000 suit to 
cover royalty interests alleged due th 
Osage Indian tribe, and in findings of 
fact and conclusions of law filed at the 
same time the court found the defendant 
not guilty of fraud. Whether the gov- 
ernment will appeal the decision is up 
to the U. S. solicitor general and _ prob- 
ibly will not be decided for some time 


Canol Project in Operation 
Special to NPN 
YUKON TERRI- 
much fanfare and abso- 
no mention of the fact that the 
senate committee had_ blasted 
the undertaking from start to finish, the 
Army’s controversial Canol project 


WHITEHORSE, 
TORY—With 
lutels 
Truman 


placed officially in operation on Ap 
30. 

First crude from the Norman wells | 
started on the run through the nev 
finery here on that date, almost 
vears after construction was. start 
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| American Petroleum Institute figures in thousands of barrels of 42 gal. each. Figures include re- Dealer Tank 
) yrted totals plus estimate of unreported amounts and are therefore on a Bureau of Mines basis.) T.W. Car 
Daily Per Cent of Per Cent of Cents Per Gal 
. Potential Refining Daily Reporting ° 
Refining Capacity Average Crude Capacity May 1 10.51 6.65 
Capacity Reporting Runs to Stills Operated Month ago 10.51 6.65 
Week Ended Week Ended Week Ended Week Ended Year ago 10.33 6.75 
Districts Apr.22 Apr.15 Apr.22 Apr. 15 Apr.22 Apr.15 Apr. 22 Apr. 15 7 ; sa wax om 
Combined®® 2518 2,518 90.3 90.3 2,220 2,323 882 92.3 Dealer index is an average of “undivided 
palachian (Dist. No. 1) 130 «©1300=— 83.9 883.9 ~—«-110 96 846 73.8 dealer prices, ex-tax, in 50 cities. 
palachian (Dist. No. 2) 47 47 87.2 87.2 56 44 119.1 93.6 Tank car index is weighted average of fol- 
Ind., Ill, Ky. 824 824 85.2 85.2 743 734 90.2 89.1 lowing wholesale markets for regular-grade 
Okla., Kans., Mo. 418 416 80.2 80.1 354 351 84.7 84.4 gasoline, FOB refineries or terminals: Okla., 
Rocky Mt. (Dist. No. 3) s s 26.9 26.9 11 ll 187.5 137.5  Mid-Western, W. Penna., Calif., N. Y. Harbor, 
Rocky Mt. (Dist. No. 4) 141 141 58.3 58.3 96 102 ~=s« 68.1 72.3 Philadelphia, Jacksonville, Boston and Gulf 
California 817 817 89.9 89.9 800 786 97.9 96.2 Coast. 
tal U. S.—B. of M. Basis. 4,903 4,901 7.3 87.3 4,390 4,447 89.5 90.7 : 
U. S—B. of M. Basis Pennsylvania Crude Runs 
April 24, 1943 a sendin = aii (Compiled by National Petroleum Assn. from 
Gasoline Production Stocks 0 n- otal Stocks rt ll c ie ini Pennsyl 
at Refineries inc. ished and Un- Gas Oil & Total Stocks ee ne 
Natural Blended finished Gasoline Distillates Residual Fuel Oil DAIL Y AVERAGE ) 
Week Ended Week Ended Week Ended Week Ended ‘ ; 4 VERA : : 
Districts Apr. 22 Apr. 15 Apr.22 Apr. 15 Apr.22 Apr.15 Apr.22 Apr.15 WeekEnded  WeekEnded = Week Ended 
Combined? ® 6,761 6,879 38,697 $8,796 14,928 14,796 15,439 16,269  April22,1944 April 15,1944 April 24,1943 
Appalachian (Dist. No. 1) 333 289 2,265 2,344 803 723 220 245 74,685 69,736 76,625 
Appalachian (Dist. No. 2) 145 146 1,389 1,111 92 343 116 100 - - 
—— Ir Ill., Ky 2.700 2,568 20,150 20,348 4,930 4,966 2665 2.661 G i Stock 
* Okla., Kans., Mo. 1,169 1,299 8,429 8,449 1,469 1,449 1,198 1,221 asoline stocks 
praie Rocky Mt. (Dist. No. 3 39 35 81 76 16 20 31 37 (Millions of Barrels) 
text Rocky Mt. (Dist. No. 4 27 309 2,216 2,117 346 356 540 519 
hed California 2.012 2,259 15,502 15,537 7,911 7,908 30,852 30,191 
rs in —_—_—_——_- = ——— = c —_—————— «= > — —> cm - 
Dist Total U. S.—B. of M. Basis 13,433 13,784 °88,729 88,778 30,495 30,561 51,061 51,238 
st. 4 U. S B. of M. Basis 
“* April 24, 1943 10,453 90,751 30,838 67,494 
N.C Finished 76,743,000 bbls.; Unfinished 11,986,000 bbl. 
(land ®°Includes East Coast, Inland Texas, Texas Gulf, Louisiana Gulf and North Louisiana- 
nsas districts. 
U. S. Crude Oil Production Crude Oil Stocks 
| American Petroleum Institute figures) (Bureau of Mines Figures in thousands of bbls.) 
WEEK ENDED Change 
April 22 ill aaa ll Rong 
Barrels Barrels ——o en ee Se Gas Oil & Distillate Stocks 
(Daily Average) Penna. Grade 2,463 2.494 — $l (Millions of Barrels) 
; klahoma 335,550 331,900 prod saga 1,405 1,437 58 
; ’ cite nae .ima- Michigan 925 988 — 63 
cansas 263,800 272,300 —inlinois-Indiana 14,553 14,668 115 
' Nebraska 1,200 1,200 Arkansas 2.868 2.834 34 
aahehe Tex 1,910,350 1,910,350 Kansas 8,348 8,27! + 70 
Aa 358.650 358.550 Louisiana ] 4,259 13,714 545 
list eataee 79.600 Northern 3,651 3,680 — 29 
irkansas 79,990 79,606 Gulf Coast 10,608 10,034 4574 
{ sippi 42,850 40,850 Mississippi 874 728 146 
:s 201.700 215.350 New Mexico 7,259 7,290 — $l 
es Oklahoma 32,226 32,084 +142 
dian 850 4,000 on . 
ent 1S,88 108° tes 113,512 114,625 —1,113 
\labama 100 50 East Texas 22,279 22.793 —514 
lorida 50 50 West Texas 31,541 31,211 —670 
B Eastern (Ill., Ind. & Gulf Texas 33,343 33,577 —234 
if Ky. excluded 72,500 72,250 Other Texas 27,349 27,044 +305 
fa Kentucky 24,350 22,100 — — a 2a Residual Fuel Oil Stocks 
North >,: ».956 3? ATP 
Michiga 85 “oO ec ‘ . . 1 
fichigan 18,500 52,550 South 5999 5239 + 60 (Millions of Barrels) 
, Vy , 98,700 88,650 Other 9,966 9,804 +-162 
fontana 21,500 21,500 Rocky Mountain 9,552 9,673 —121 a | 
ngs of lorado 8,200 a Saw 23,974 24,193 —219 SIHRGREEEL 
Ne : = . Foreig 1,324 1,182 +142 Th 
New Mexico 112,050 112,900 ee . _— oe ‘ 
on rnia 833,900 829,500 Total gasoline bear- 
' — See ing in U. S. 233,632 234,188 —556 
l, United States. 4,427,350 4,432,150 Heavy in California 6,295 6,286 } 9 
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Oil Markets 





Taxable Gasoline Volume Up 
For 2-Month Penna. Period 


Special to NPN 
HARRISBURG—Taxes were collected 
on a total of 167,083,500 gallons of gas- 
oline in Pennsylvania during the January- 
February period of this year, an increase 
of 26,237,695 gallons over the corres- 
ponding period of 1943, the state De- 
partment of Revenue announced. 
U. S. government tax exempt gallon- 


age, not included in aforementioned 
total, amounted to 3,903,617 for the 
first two months of this year, as com- 


pared to 3,381,131 for the same period 
last year, the report said. 


Market Reports 
MIDCONTINENT—In tem- 


porary halt in gasoline demand _ this 
week due to floods, refiners have been 
unable to add to inventory. Texas refin- 
ers, not hit by heavy rains, report gaso- 


spite of 


line call increasing, causing them to 
run behind with orders. Kerosine 
termed “most scarce product’, contin- 


ues under heavy call. Burning oils de- 
mand has let up some, refiners say, but 
production of Navy Diesel fuel has cut 
output considerably. Except for tie- 
ups caused by high water, transportation 
was said to be in “pretty good shape”. 
Demand for blended oils reported brisk, 
neutrals market continues weak and 
bright stock “firm at ceiling prices.” 
Six cars Grade 26-70 natural gasoline 


reported sold at 4.75c f.o.b. Group 3, 


and five cars reported sold at 4.375c 
f.o.b. Breckenridge. 
Oo o o 
ATLANTIC COAST—Kerosine con- 
tinues tight. Gasoline stocks likewise 


reported exceedingly low along seaboard, 
especially in Pittsburgh area. Many 
suppliers report working on day-to-day 
basis. Residuals steady with bunker “C” 





posted at $1.65-2.07 at New York har- 
bor, prevailing price of 15.9 degree grav- 
ity is $1.77. Supplies of No. 2 fuel 
oil reported comfortable due to “stepped- 
up” deliveries of 20 in. products pipe- 
line and cut in civilian demand as mild 
weather prevails. 


= g 


PENNSYLVANIA—AIll refined prod- 
ucts tight throughout the week with in- 
quiries heavy for bright stock. Summer 
trade and trucks which are getting older 
have increased demand for bright stock 
needed for blending to make the heav- 
ier oil for withstanding the higher sum- 
mer temperatures. Cylinder stocks have 
put into bright stocks to 
demand. 

Fuel continued tight as 
extended conversion 
dustrial plants until June 1. 
for Penna. neutrals very strong but 
prices remain firm as refiner quoting 
28c for 200 vis. 25 p.t. reported low 
stocks and selling only on day-to-day 


been ease 
PAW 

for in- 
Demand 


oils 
oil-to-gas 


basis. Crude shortage has caused scarc- 
ity in supplies of all refined products. 


o ° od 


MIDWEST — Requests for gasoline 
were piling up at the end of last week 
as clear weather sent farmers into fields. 
Attempts to get and_ third 
grade gasoline on _ inter-refinery pur- 
meeting with little success 
since supplies of both grades gasoline 
are exceptionally tight. Refinery stor- 
ages are expected to last for about one 
month and in many cases Michigan and 
Midwestern refiners already have only 
daily production of gasoline to fall back 
on, having had no opportunity to accum- 
ulate supplies. Farmers, however, gen- 
erally have well filled storages, refiners 
report. Volume of straight run gasoline 
sales is rising rapidly in Michigan. One 
refiner declared __ it’s 6% 
greater than during March. 


housebrand 


chase were 


now times 


Little change in other product mar- 
kets. Burning oils have shown little let 
up in demand and supplies continue ex 
tremely short. Residuals moving o1 
rapidly. Lubricating oil demand absort 
ing all available quantities of the prod 
uct. No price changes from either re- 
finers or marketers reported last week 


CALIFORNIA—Markets continued 


the stalemate which has existed | 
some weeks. In all products, it is 
sellers market with supply being u 
able to meet demand. 

Independents continue to quote 
tank wagon delivered price about 
cent under the majors. This is do: 


not because they could not get ceiling 
for their product, but more to help « 


their dealers. 


GULF COAST—Military demands ar 
absorbing refined products at the Gulf 
“as fast as they are being made.” Stock 
piles of lighter gravity residuals are build 
ing up, due to increased production of 
100-octane. Demand for gasoline from 
eastern suppliers continues. 
at current levels. 


Prices firm 





CRUDE PRICES 


Complete tables of crude oil 
prices are carried in this week’s 
issue of NPN on pages 61 and 62. 


Southeastern Fields 
Posted by Allied Pipe Line Corp. 


Schedule M is for Tinsley field (May 22, 1943 
and Pickens field (Sept. 28, 1943), both in 
Mississippi. Note: Carter Oil posts same 
Pickens prices, and Standard Oil of Louisiana 
(Mar. 8, 1944) posted same prices for Eucutta 
Mississippi, crude beginning with Below 22 at 
$0.80 al ending with 30 and Above at $0.98 














U. 8. Motor (ASTM octane) 
76 octane Ethyl: 
SS EET re 
Mid-Western (Group 3 basis) . . pT ee 
A 


N. Tex. (For shpt. to Tex. & N. M. dest’ns.) 

W. Tex. (For shpt. to Tex. & N. M. dest’ns.) 
72 octane? 

ie reel as Ac cnieenaw ae one 

Mid-Western (Group 3 basis)............. 

N. Tex. (For shpt. to Tex. & N. M. dest'ns.) 

W. Tex. (For shpt. to Tex. & N. M. dest’ns.) 


63-66 octane: 
et casa beg bab ornare edat 
Mid-Western (Group 3 basis)............ 
N. Tex. (For shpt. to Tex. & N. M. dest’ns.) 
W. Tex. (For shpt. to Tex. & N. M. dest'ns.) 

60 octane & below: 
a ea ial aan pe adie ke 
Mid-Western (Group 3 basis)............. 
N. Tex. (For shpt. to Tex. & N. M. dest’ns.) 
W. Tex. (For shpt. to Tex. & N. M. dest'ns.) 

Motor Gasoline, 72 octane (ASTM) 
a aa aaa ae ile.g in ace, 
New York harbor, barges. ................ 
NINE GUNONEOE, 6 ooo sce ccecccsecees 
a cud awn aeemen@ais 

Motor Gasoline: 

Western Penna. Bradford-Warren: 

“Q” Gasoline, Min. 70 Oct. (ASTM)...... 

Western Penna. Other Districts: 

“Q” Gasoline, Min. 70 Oct. (ASTM)...... 
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Summary of Daily Gasoline Prices (April 24 to May 1) 












Monday Friday Thursday Wednesday Tuesday 
May 1 April 28 April 27 April 26 April 25 
6.75 6.75 6.75 6.75 6.75 - 
6.75 - 7.25 6.75 - 7.25 6.75 - 7.25 6.75 - 7.25 6.75 = 7.25 
7 7 7 7 
7 (2) 7 (2) 7 (2) 7 (2) 7 (2) 
6 6 6 6 6 
6 6 6 6 6 
6 6 6 6 6 
6 6 6 6 6 
5.625 (2) 5.625 (2) 5.625 (2) 5.625 (2) 5.625 (2) 
5.6 - 5.625 §.6 - 5.625 §.6 - 5.625 §.6 —- 5.625 $.6 - 5 625 
5.625 (1) 5.625 (1) 5.625 (1) 5.625 (1) 5.625 1) 
5.75 (1) 5.75 (1) 5.75 (1) 5.75 (1) 5.75 (1) 
5.25 >. 25 5.25 5.25 5.25_ - 
§.2 - 5.25 §.2 - 5.25 §.2 - 5.25 §.2 -5.2$ §.2 - 5.25 
§.2 - §.25 $.2 - 5.25 §.2 - 5.25 §.2 - 5.25 §.2 - 5.29 
5.25 5.25 5.25 §.25 5.25 
92 -9.4 9.2 -9.4 92 -9.4 9.2 -9.4 9.2 -9.4 
9.1 -9.3 9.1 -9.3 9.1 -9.3 9.1 -9.3 9.1 - 9.3 
9.3 2 9.2 9.2 9.2 
8.95 8.95 8.95 8.95 8.95 
7.75 - 8.95 7.75 - 8.95 7.75 - 8.95 7.75 - 8.95 7.75 - 8.95 
- 8.45 7.75 - 8.45 7.75 - 8.49 
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Prices herewith are reproduced from Platt’s 
OILGRAM Daily Oil Price Service, associated 
with National Petroleum News, whose repre- 
sentatives in all NPN-OILGRAM offices devote 
their time exclusively to reporting oil indus- 
try prices everywhere. 

Prices shown are actual sales prices, or quo- 
tations meaning sellers’ general offers or posted 
prices; for current sales and shipment; for the 
business day or period stated; except Tank 
Wagon prices, prices are for bulk lots such as 
tank car and motor transport; barge or tanker 
cargo lot prices are identified; FOB refineries 
or terminals; in cents per gal. except where 
shown in bbls. of 42 gals.; ex all fees and 
taxes; for crude oil and its products lawfully 
produced and transported; reported as received 
by OILGRAM and National Petroleum News 
but not guaranteed; for subscribers’ private use 
only and not for resale or distribution or publi- 
cation. For further details of price conditions 
apply to any NPN-OILGRAM office or see back 
of any OILGRAM Price Service invoice. 

For complete price service delivered daily 
from nearest OILGRAM publishing office, New 
York, Cleveland and Tulsa, Okla. address Platt’s 
OILGRAM, 1213 W. 3rd St., Cleveland (13), 
Ohio. Annual subscription rate payable in ad- 
vance $100 a year via train mail and $125 
per year via air mail. 


—U. S. Motor 


* 
Nea ita4 Gasoline Te 
. cept where otherwise 
Prices 


= specified 





Prices in Effect 


OKLAHOMA May I April 24 
76 oct. Ethyl... 6.75 6.75 
_. 6 6 
63-66 oct....... 5.625(2) 5.625 (2) 
60 oct. & below.. 5.25 5.25 
60-62, 400 e.p... 5.25 (1) 5.25 (1) 


MID-WESTERN (Group 3 basis) 


76 oct. Ethyl... 6.75 - 7.25 6.75 - 7.25 

eae 6 

63-66 oct....... 5. - 5.625 5.6 - 5.625 

60 oct. & below.. 5.2 - 5.25 5.2 - 5.25 
N. TEX. (For shpt. to Tex. & N. M. dest’ns.) 

76 oct. Ethyl... 7 7 

_ eee 6 6 

63-66 oct....... 5.625 (1) 5.625 (1) 

60 oct. & below.. 5.2 - 5.25 5.2 - 5.25 

60-62, 400 e.p... 5.375 (1) 5.375 (1) 
W. TEX. (For shpt. to Tex. & N. M. dest’ns.) 

76 oct. Ethyl... 7 (2) 7 (2) 

i ae 6 

63-66 oct....... 5.75 (1) 5.75 (1) 

60 oct. & below.. 5.25 .25 
CENT. W. TEX. (Prices to truck transports) 

SS errr 7 (2) 7 (2) 

of ea (2) 6 (2) 

67-69 oct....... er seas 

62 oct & below... 5.25 (2) 5.25 (2) 


AMARILLO, TEX. (For shpt. to W. Okla. & 
Tex. differential territory.) 


60 oct. & below.. No Price No Price 

60-62, 400 e.p... No Price No Price 
KANSAS _ (For Kansas destinations only) 

76 oct. Ethyl... 7.25 -— 7.5 (2) 7.25 - 7.5(2) 

Lf ea 6.25 - 6.3 6.25 - 6.3 

63-66 oct....... 5.9 (2 5.9 (2) 

60 oct. & below. 5.5 5.5 
ARK. (For shipment to Ark. & La.) 

76 oct. Ethyl... 7 (1) 7 (1) 

72 oct., leaded. . 6 (1) 6 (1) 

= 72 0ct. ” 5.875 (1) 5.875 (1) 

2 oct. vanes 

60 oct. & below, 

leaded......... 5.25 (1) 5.25 (1) 


WESTERN PENNA. 
Bradford- Warren: 

Q” Gasoline, Min. 

10 Oct. (ASTM) 7.75 - 8.95 7.75 - 8.95 
Other districts: 

Q” Gasoline, Min. 

0 Oct. (ASTM) 7.75 - 8.45 


— 


(Motor gasoline) 


7.75 - 8.45 








Prices in Effect May 1 April 24 
CENTRAL MICHIGAN (FOB Central Mich. 
refinery group basis for shpt. within Mich.; shpts. 
may originate at plants outside Central group.) 
U.S. Motor: (Oct. ASTM): 
- 8.5 8 - 8.5 
Str. run gasoline, _ ste 
excluding De- 
troit shpt...... 6 6 
OHIO (S. O. Ohio quotations for statewide de- 
livery and subject to exceptions for local price 
disturbances). 
ee 8.375 


CALIFORNIA U.S. Motor: 


8.375 





76 oct. (Ethyl).... 7.5 —- 8.75 7.8 - 8.75 
70-72 oct. (regular) 6.5 - 7.75 6.5 - 7.75 
65 oct. & below 

(3rd grade)..... 6.5 -6.75 6.5 - 6.75 
Kerosine, & Gas Fuel Oils 
OKLAHOMA 
41-43 grav. w.w... 4.375 4.375 
42-44 grav. w.w... 4.5 4.5 
Range Oil........ 4 4 
No. 1 P.W. 3.875 3.875 
No. 1 straw...... a ‘ace 
No. 2 straw...... 3.625 3.625 
Se) ae 3.5 (2) 3.5 (2) 
U. G.I. Gas Oil... aie an 
No. 6 fuel........ inl ‘ies 
Ts $0.97 (2) $0.97 (2) 
MID-WESTERN (Group 3 basis) 
41-43 grav. w.w... 4.375 4.375 
42-44 grav. w.w... i 4.5 
Range Oil........ 4 -4.1(2) 4 - 4.1(2) 
Sy PS eee 3.875 3.875 
No. 2 straw...... 3.625 3.625 
eee — ait 
' are ee Ry: 
ar $0.80 (1) $0.80 (1) 
N. TEX. (For shpt. to Tex. & N. M. dest'ns.) 
41-43 grav. w.w.... 4.375 4.375 
42-44 grav. w.w.... 4.5 (1) 4.5 (1) 
Se. . <a 3.875 (1) 3.875 (1) 


AMARILLO, TEX. (For shpt. to W. Okla. & 
Tex. differential territory.) 


42-44 grav. w.w... 4.5 (1) 4.5 (1) 
No. 1 straw...... No Price No Price 
KANSAS (For Kansas destinations only). 
41-43 grav. w.w... No Price No Price 
42-44 grav. w.w... 4.7 -—- 4.75 4.7 - 4.75 
SS Eee 1 4.1 
ee $0.85 $0.85 
ARK. (For shipment to Ark. and La.) 


41-43 grav. w.w... 


42-44 w.w. kero... 4.5 (1) 4.5 (1) 
eee 4 (1) 4 (1) 
eee 3.625 (1) 3.625 (1) 
SS ae 3.5 (1) 3.5 (1) 
Tractor fuel, for 

shpt. to Ark. 

points only... . 5.125 (1) 5.125 (1) 
Diesel fuel 52 & 

a 4 (1) 4 (1) 

Diesel fuel 58 & 

OT eee 4.25 (1) 4.25 (1) 
WESTERN PENNA. 
Bradford-Warren: 
45 grav. W.W...... 6.55 - 8.05 6.55 - 8.05 
46 grav. w.w...... 6.675 (1) 6.675 (1) 
SS) ae 6.875-— 8.05 6.875- 8.05 
a  " 66-caner 6.75-7 .625(2) 6.75-7.625 (2) 
No.3 ” ..cccce 6.95-¢.00 (2) 6.75-7.75 (3) 
36-40 gravity..... 6.625-6.75 (2) 6.625-6.75(2) 
Other districts: 
45 grav. W.W...... 7.25 - 7.925 7.25 - 7.925 
46 grav. W.wW...... 7.25 - 7.625 7.25 -— 7.625 
47 grav. w.w...... 7.375-— 7.875 7.375- 7.875 
sO rer 6.875- 7.375 6.875- 7.375 
aie sescece ON 2.588 Se = 7.2 
No.3 * corres 6.75 — 7.805 6.95 — 7.395 
36-40 grav. Pitts- 

burgh dist. prices 

excluded....... 6.625- 7.375 6.625- 7.375 


CENTRAL MICHIGAN (FOB Central Mich. 
refinery group basis for shpt. within Mich.; shpts. 
may originate at plants outside Central group.) 


47-49 gravity w.w. 5.8 - 6 5.8 -6 
P.W. Distillate... 5.5 §.5 
No. 3 gas oil, Straw 5 5 
U.G.1. gas oil..... 4.5 (2) 4.5 (2) 
Fuel Oils (Vis. al 100). 
300-500 Vis.... er ne 
100-300 Vis.... 4.5 4.5 
OHIO (S. O. quotations for statewide delivery) 
Kerosine....... 7 7 
CALIFORNIA 
40-43 grav. w.w... 5 -7 5 -7 
San Joaquin Valley: 
Heavy fuel..... $1.10 (2) $1.10 (2) 
Light fuel...... $1.20 (2) $1.20 (2) 
Diesel fuel. .... 4 (2) 4 (2) 
Stove dist...... 5 (2) 5 (2) 








Prices in Effect May 1 April 24 

Los Angeles: 
Heavy fuel..... $1.10 (2) $1.10 (2) 
Light fuel...... $1. 20(2) $1.20 (2) 
Diesel fuel... .. 4 (2) 4 (2) 
Stove dist...... 5 5 

San Francisco: 
Heavy fuel..... $1.15 (1) $1.15 (1) 
Light fuel...... $1.25 (1) $1.25 (1) 
Diesel fuel. .... 4 (1) 4(1) 
Stove dist...... 5 (1) 5(1) 


NOTE: All above heavy fuels meet Pacific speci- 
fication 400; light fuel, spec. 300; Diesel fuels, 
spec. 200; and stove distillate, spec. 100. 





Lubricating Oils 
Prices in Effect May | 
WESTERN PENNA. 

Prices are for sales made, or offers reliably re- 
ported, to jobbers & compounders only. 
Viscous Neutrals—No. 3 col. Vis. al 70°F. 
200 Vis. (180 at 100°) 420-425 fl. 


April 24 


BMiRisscsccees 35 (1) 35 (1) 
are 34 (1) 34 (1) 
TS er 33 (1) 33 (1) 
BP ihr c00 00008 28-33 28-33 

150 Vis. (143 at 100°) 400-405 fl. 

eee 33 (1) 33 (1) 
aaa 32 (1) 32 (1) 
BE Oiles ces00000 31 (1) 31 (1) 
rey 26-31 26-31 


Cylinder Stocks 
Brt. stk., 145-155 vis. at 210°, 540-550 fl., No. 8 
col. 


rere rT 30.5 (1) 30.5 (1) 
DM tc656009 29.5 (1) 29.5 (1) 
iinsacakee 25 25 
600 S.R. filterable. 15 15 
ee 15.5 15.5 
re 16 16 
ea 17 17 
MID-CONTINENT (F. o. b. Tulsa) 


Neutral Oils 
Pale Oils: 
Vis. Color 


(Vis. at 100° F. 0 to 10 P.P. 


~~ 


60-85—No. 2.... 7.5-8 8 
86-110—No. 2... 7.5-8.5 8.5 
11 14.5 14.5 
11.5-15 15 
12 =-5 15 
14 -16.5 16-16.5 
Is -7 17 
16 -18 18 
15 (1) 15 (1) 
15 (1) 15 (1) 
No Price No Price 
17.5 (2) 17.5 (2) 





Note: Viscous Neutrals, 15-25 p.p. generally are 
quoted 0.5c under 0-10 p.p. oils. Non-viscous 
oils, 15-25 p.p.; generally are quoted 0.25c under 
0-10 p.p. ole. 


Bright Stock—Vis. ai 210° 


> ok See 27 (1) 27 (1) 
150-160 Vis. D: 

0 to 10 p.p..... 23 23 

10 to 25 p.p..... 22.5-23 22.5-23 
25 to 40 p.p..... 23 (1) 23 (1) 
150-160 Vis. E.... 22 (1) 22 (1) 
120 Vis. D: 

0 to 10 p.p..... 22 (2) 22 (2) 
600 S.R Dark 

ED. 06002200 8.5 (1) 8.5 (1) 
600 S.R Olive 

ae 10-11 (2) 10-11 (2) 
Ot Ms kensseee eect ome 
SES bi eewee 5.5 (1) 5.5 (1) 
NOTE—Discounts of 0.5¢ to le off for contracts 


to ‘‘meet competition” are generally being allowed 
from these posted prices on “‘conventional” oils. 


SOUTH TEXAS Neutral Oils 


Pale Oils (Vis. aif 100°F.) 
Vis. Color 
100 No. 14-24%. 6.5 6.5 
200 No. 2-3..... 8.75 8.75 
$00 No. 2-3..... 9.25 9.25 
500 No. 24-3. 10 10 
750 No, 3-4..... 10.25 10.25 
1200 No. 3-4..... 10.375 10.375 
SOGO INO: 6.0200 10.5 10.5 


(Continued on next page) 





NOTE—Parenthetical figures after prices indicate number of com- 
panics quoting when less than three companies are quoting. 


1944 





NOTICE—Owing to great demand, refiners generally limit quota- 
tions to regular customers and refuse bids, though higher, from others. 


Refiners’ prices and sales shown: bids reported in market leads. 


57 











Refinery Prices (Continued) 


Prices in Effect May 1 April 24 
Red Oils: 
100 No. 5-6..... 6.5 (2) 6.5 (2) 
200 No. 5-6..... 8.75 8.75 
$00 No. 5-6..... 9.25 9.25 
500 No. 5-6..... 10 10 
750 No. 5-6..... 10.25 10.25 
1200 No. 5-6..... 10.375 10.375 
2000 No. 5-6..... 10.5 10.5 
CHICAGO (From Mid-Continent p.l. crude.) 
Neutral oils vis. ai 100° F. 0 to 10 p. p. 
Pale Oils 
Vis. Color 
60-85—No. 2.. 9.5 (1) 9.5 (1) 
86-110—No. 2 10 (1) 10 (1) 
150—No. 3....... 15.5 (1) 15.5 (1) 
180—No. 3....... 16 (1) 16 (1) 
200—No. 3....... 16 (1) 16 (1) 
250—No. 3....... 17 (1) 17 (1) 
Red Oils: 
180—No. 5....... 16 (1) 16 (1) 
200—No. 5....... 16 (1) 16 (1) 
250—No. 5....... 17 (1) 17 (1) 
280—No. 5....... 18 (1) 18 (1) 
B00O—No. 5....... 18.5 (1) 18.5 (1) 


Note: Viscous oils, 15 to 30 p.p. are quoted 0.5c¢ 
lower; 60-85 and 86-110 No. 2 non-viscous oils, 15 
to 30 p.p., 0.25c lower. 


Unfiltered Steam Refined: (Viscosity at 210°) 


ES ere 11.5 (1) 11.5 (1) 
A ee 12.5 (1) 12.5 (1) 
i 3 13.5 (1) 13.5 (1) 
Bright stocks, 160 vis. af 210 No. 8 color: 
@te lO pm...<..+ 24 (1) 24. (1) 
15 to 25 p.p... 23.5 (1) 23.5 (1) 
4 $a 40 po........ 21.5 (1) 21.5 (1) 
filters 
an Dia ckAse sis 15.5 (1) 15.5 (1) 
Note: To obtain prices delivered in Chicago, 


add 0.25c per gal. 


Natural Gasoline 


Group 3 & Breckenridge prices are to blenders on 
reight basis shown below. Shipments may origi- 
nate in any Mid-Continent manufacturing district.) 


FOB GROUP 3 


Grade 26-70...... 4.75 (Quote) 4.75 (Sales) 

FOB BRECKENRIDGE 

Grade 26-70...... 4.375 (Quote) 4.375 (Quote) 

CALIFORNIA (FOB plants in Los Angeles 
in) 


21 pound vapor oo % 


for blending. . .75 - 5.375 4.75 - 5.375 


Naphtha and Solvent 
(FOB Group 3) 


Stoddard solvent. . 6.625 6.625 
Cleaners’ naphtha. 7.1325 7.1% 
V.M.&P. naphtha. 7.1 - 7.125 7.1 - 7.125 
Mineral spirits.... 6.1 - 6.125 6.1 —- 6.125 
Rubber solvent... 7.1 - 7.125 7.1 - 7.125 
Lacquer diluent... 7.375- 8.125 7.375- 8.125 
Benzol Diluent... 7.875- 8.625 7.875- 8.625 
WESTERN PENNA. 

Bradford-Warren District: 

Stoddard Solvent. 7.5 (1) 7.5 (1) 
Other Districts: 

Untreated naphtha 7 -7.25 7 - 7.25 
Stoddard solvent... 7.25 - 8 7.25 -8 
OHIO (S. O. en for statewide delivery): 
V.M.&P. napht D.C. naphtha, Varnolene & 
Sohio solvent... .. 10 10 
Rubber solvent. . . 9 9 


Wax 


WESTERN PENNA. (Bbls. C.L.) 


White Crude Scale: 


122-124 A.m.p.... 4.25 (2) 4.25 (2) 
124-126 A.m.p.... 4.25 4.25 


OKLAHOMA 
Semi-refined: 
128 AMP min., white, 


(C.L. FOB Refinery) 








50 kilo bags. ... No Price No Price 
132-134 AMP, 
ee 5.25 (1) 5.25 (1) 

CHICAGO (FOB Chicago district refinery of one 
refiner, in bags, carloads. Carloads, slabs loose 
0.4c less. Melting points are EMP (ASTM) 
methods; add 3° to convert into AMP.) 
Fully refined: 
122- ae (bags only) 5.6 5.6 
Oo rr 6 
127-129 cee eens 6.25 6.25 





en 6.55 6.55 

SMEEA. 6 .ccccess 6.8 6.8 

SUEGEET. «..0cesss 7.55 7.55 
Petrolatums 


WESTERN PENNA. 
0.5c per Ib. less.) 


(Bbls., carloads; tank cars 


Snow White...... 6.125- 7.25 6.125- 7.25 
Lily White....... 5.375- 6.25 5.375- 6.25 
Cream White..... 4.375- 5.5  4.375- 5.5 
Light Amber. .... 3.375- 4 3.375- 4 
Amber......-.... 3.125- 3.75 3.125- 3.75 
Dchlakesacs $s -35 8 -8.5 


Commercial or consumer 
tank car, tank wagon, dealer, 
and service station prices for 
gasoline do not include 
taxes; they do, however, in- 
clude inspection fees as 
shown in general footnote. 
Gasoline tazes, shown in 
separate column, include 
1.5¢ federal, and state tazes; 
also cily and county tazes as 
indicated in footnotes. Kerosine tank wagon prices 
also not include tazes; kerosine taxes where levied 
are indicated in footnotes. Dealer discounts = 
shown in footnotes. These prices in effect May 
1944 as posted by principal markeling companies - 
their headquarters offices, but subject to later cor- 
rection. 


Tank 


Wagon 
Prices 


Esso (Regular Grade) 


Consumer Gaso- Kero- 
an Dealer line sine 
Wagon T.W. Taxes T.W. 
*Atlantic City, N.J. 10.2 10.7 4.5 10 
*Newark, N. J...... 10.2 10.7 4.5 10 
Annapolis, Md...... 10.55 et 2s weer 
Baltimore, Md...... 9.95 10.45 5.5 10.8 
Cumberland, Md.... 11.35 11.85 5.8 12.38 
Washington, D.C... 10.2 10.7 4.5 11.3 
Danville, Va....... 11.65 12.15 6.5 12.55 
Norfolk, Va........ 10.45 10.95 6.5 12.3 
Petersburg, Va..... 10.75 11.25 6.5 13.3 
Richmond, Va....... 10.75 12.25 6.5 13.8 
Roanoke, Va....... 11.95 12.45 6.5 12.8 
Charleston, W. Va.. 12.25 12.75 6.5 13.6 
Parkersburg, W. Va.. 11.55 12.05 6.5 13.3 
Wheeling, W. Va.... 11.55 12.05 6.5 13.9 
Charlotte, N. C..... 12.1 2:6 T7.S 21.6 
Hickory, N. _ 12.65 18.15 7.5 12.6 
bet. Amy, N.C... 12.5 13.0 Te 43.8 
Raleigh, N.C...... 11.85 12.35 7.5 12.6 
Salisbury, N. ees 12.15 12.65 7.5 13.0 
Charleston, S.C.... 10.95 11.45 7.5 .... 
Columbia, 8. C..... 11.8 12.3 7.5 
Spartanburg, S.C... 12.5 13.0 7.5 
Mineral Spirits V.M.&P. 
T.W ReWe 
Newark, N. J. ....c00% 13 14.5 
Baltimore, Md........ 15.5 iiss 
Washington, D. C..... 15.5 ane 
Fuel Oile—T.W. No.1 No.2 No.3 
Ationtie City, Nid eccccccccce 10 9 9 
_ | are 10 a 9 
POR, BOO. sk ccacccccce = wai ca 
IN 5 iss oak, 060 woh 0 98 9 9 
Washington, D. C........... 10.3 9.4 9.4 
 * 10 8.8 8.8 
Petersburg ba buen ais Baws 00s 10.3 9 es 
| ener 10.3 9 9 
Cmeswette, No Gi. cscceces 10.6 10.4 i 
Hickory, epee a. 
Na oi bg: 54.0 11.6 10.1 
Chartestom, 8. C.. oc cccccs ae 9 
ere ciate. ee 
ee ere 10.8 


*Effective Aug. 5, °42 minimum retail sesaie 
price of 14.2c posted thru New Jersey. 


Discounts: 


Esso gasoline—to undivided dealers, 
dealer t.w. 


0.5c off 


Kerosine—lc off t.w. price for 25 gals. or more, 
under contract thru territory (Baltimore city con- 
tract not necessary) except no discount in state of 
New Jersev. 


Naphthas—To buyers taking following quantities 
at one time: Newark, 2c per gal. on 200 gals. or 
more, less than 200 gals. 0.5c higher price; Balti- 
more, 2c off on 25 to 100 gals. and 3c on over 100 
gals.; Washington, 2c off to contract buyers. 


> (N.B._ Prices are Continental’s “structural” 
prices. Prices do not reflect temporary reductions 
made to meet local competition.) 


Notice 


These prices include inspection fees on both 
gasoline and kerosine, unlessfotherwise specified 
per gallon as follows: 


Ala. 1/40c on gasoline, 1/2c on kerosine; Ark. 
1/20c; Fl. 1/8e; Il. 3/100c; Ind. 1/5c in lots of 
25 bbls. or less, 2 /25c in lots of more than 25 bbls.; 
Kans, 1 /50c; La. 1 /32c; Minn. 7 /200c; Mis. 1 /50c; 
Neb. 3/100c; Nev. gasoline qt [2e; N. C. 1/4c; 
N. Da. 1/20c; Okla. 2/25 Car. 1/8c; S. Da. 


2 /25c; S. 
1/20c; Tenn. 2/Se: and Wisc. 3/100c. 


Kerosine inspection fees only: Iowa 3; 
Mich. 1 /Sc per gal. 


50c; 












Conoco De- 
Bronz-z-z mand Gaso- Kero. 


CONT’L 
0) 8 


(Reg) (3rd Grade) line sine 

tTan Wagon Taxes TW, 
Denver, Col...... 11 10 §.§ 1) 
Grand Junc., Col.. 12.5 11.5 5.5 5 
Pueblo, Col...... 10.5 9.5 5.5 5 
Casper, Wyo..... 11.5 10.5 §.5 12 
Cheyenne, Wyo... 11 10 5.5 11.5 
Billings, Mont.... 12.5 11.5 6.5 5 
Butte, Mont..... 13.5 12.5 6.5 $5 
Great Falls, Mont. 12.5 11.5 6.5 2.5 
Helena, Mont.... 13 12 6.5 13 
Salt Lake City, 

a ae S 12.5 5.5 14.5 
Boise, Ida........ 14.1 pt 6.5 16.5 
Twin Falls, Ida... 15.6 14.6 6.5 17 
Albuquerque, 

a. 10 9 *7 5 
Roswell, N. M. 9.5 8.5 *7 9 
Santa Fe, N. M... 10.5 9.5 7.5 10 
Ft. Smith, Ark... 9.5 9.25 *%7 9.5 
Texarkana, Ark... 9 8 *5.5 9 
Muskogee, Okla... 9.5 8.5 7 8.5 
Oklahoma ae, 

Okla. bane, Se 8.5 7 8.5 
Tulsa, ae 9.5 8.5 7 8.5 


*Taxes: In gasoline tax column are included 
these city taxes—Albuquerque, & Roswell, 0.50, 
Santa Fe, lc. Texas 4c state tax applies within 
city limits of Texarkana, Ark.; Okla. 5.5c state ap- 
plies within city limits of Ft. "Smith, Ark. 

+To consumers & Dealers. 


oh (Regular Grade) Gaso- Kero- 
- . line sine 
T.W. Dealer Taxes T.W 
Omaha.......... 11.4 9.6 6.5 10.1 
McCook......... 12.0 10.1 6.5 10.5 
eee 11.9 10.4 6.5 10.6 
North Platte..... 12.2 10.6 6.5 ll 
Scottsbluff. ...... 12.9 10.2 6.5 10.5 


Standard Gasoline (Regular Grade) 
Flight Gasoline (Third Grade) 


Standard Flight 
"os- Pos- 

8. O. ted Pos- ted Pos- 
CAL, Net ted Net ted Gaso- 
Tank Re- Tank Re- line 
Truck tail Truck tail Taxes 
San Francisco, Cal. 10 14 9 12 4.5 
Los Angeles, Cal.. 9.5 13.5 8.5 11.5 4.5 
Fresno, Cal...... ll 15 10 13 4.5 
Phoenix, Ariz..... 12 16 10 13 6.5 
meme, Nev... 000 12 16 ll 14 5.5 
Portland, Ore.. 10.5 14.5 9.5 12.5 6.5 
a. Wash.... 10.5 14.5 9.5 12.5 6.5 
Spokane, Wash... 12.5 16.5 11.5 14.5 6.5 
acoma, Wash.... 10.5 14.5 9.5 12.5 6.5 


Std. Aviation 73 


~—— Net Kerosine 

Tank Gasoline Tank 

Truck Taxes Truck 
San Francisco, Cal. 12.5 4.5 11.5 

Los Angeles, Cal. 12 4.5 10 

Fresno, Cal...... 13.5 4.5 12.5 
Phoenix, Ariz..... 14.5 6.5 12.5 
eee 14.5 5.5 13.5 
Portland, Ore..... 13 6.5 13.8 
Seattle, Wash..... 13 6.5 13.8 
Spokane, Wash... 16 6.5 16.8 
acoma, Wash.... 13 6.5 13.8 


Resale & Commercial: T.C. deliveries 0.25c per 
gal. off posted net tank truck. 


Commercial: Retail deliveries, and/or tank 
truck deliveries of less than 40 gals., 4c_per gal. 
above posted net tank truck price for Standard 
Aviation and Standard Gasoline, and 3c per gal. 
above posted net tank truck for Flight o—. 
except single deliveries of less than 40 gals. 
Marine trade only, which are billed at posted an 
tank truck price. 


oe Gasoline—Dealer T.W. (280- 
: Fire-Chief Indian _ line 
~ (Regular) (3rd Grade) Taxes 


Dallas, Tex..... 7.5 6.5 >.9 
Ft. Worth, Tex.... 7.5 6.5 9.9 
Wichita Falls, Tex 8.5 7.5 9.5 
Amarillo, Tex..... 8.5 7.3 ».5 
EE, BOs wweeess 8.5 7.5 9.5 
EI Paso, Tex...... 11 10.5 5.5 
San Angelo, Tex... 8.5 7.5 5.5 
ee eae .§® 7* ».5 
Austin, Tex....... 8.5 7.5 ) 3 
Houston, Tex...... 8.5 7.5 2.9 
San Antonio, Tex. 8.5 7.8 5.9 
Port Arthur, Tex... 8.5 7.8 >.9 


*Less Ic commperary allowance to all dealers. 
(Continued on next page) 





NATIONAL PETROLEUM 












Chicago 
Decatur 
Joliet, I 
Peoria, | 
Indianay 
Evansvi 
South B 
Detroit, 
Grand 
Mich. 
Saginaw 
Green B 
Milwaul 
La Cros 
Minneay 
Paul.. 
Duluth, 
ankats 
Des Moi 
Mason ( 
St. Loui: 


Chicago. 
Detroit. 


Minnep'! 


1-99 gals 
100-149 ¢ 
150-399 ¢ 


1-99 gals 
100-149 ¢ 
150-399 ¢ 
400 gals. 


1-749 gals 
50 gals. 


Other Po 
Indianaps 
1-99 gals. 
100 gals. . 


Detroit 
1-99 gals. 
100 gals. . 
Milwauke 
1-99 gals. 
100 gals. « 
Minneapo 
1-99 gals. 
100 gals ¢ 
St. I ouis 
1-99 gals. 
100 gals. < 
Kansas G 
1-99 gals. 
100 gals. ¢ 
*Taxes: 
these city 
St. Louis, 
tax. In 
federal ta 
State sa 
to be addi 
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Humble Motor Fuel 


Tank Wagon Prices—Continued 


Atlantic White Flash 





(Regular Grade) 3 (Regular Grade) 
HUMBLE Thriftane (Third Grade) ATLANTIC [7d G K 
Red Crown (Regular Grade) OIL Humble Thriftane Gaso- REFINING e a i Deal 4 oa 
ate 8.0 Blue Crown (Third Grade) *Tank Re- *Tank Re- fine 1 Ww Tw. mand Tw 
w. ahs ee eee Wagon tail Wagon tail Taxes Philadelphia, P 10 2 10 7 5 retest 
_ END. Crown-————.. Gaso- Kero- Dallas, Tex.... 7.5 10.5 6.5 10.5 5.5 Lore ee ~~ 10.7 11.2 .s ty 
5 Cons. Red Blue line sine Ft. Worth, Tex 6.5 9.5 6 7.8 §.5 Allentown........ 10.7 11.2 55 12.6 
4 T.W. Crown Crown Taxes T.W. Houston, Tex.. 8.5 12.5 7.8 10.8 §&.5 Sega 10.7 11.2 55 12.6 
Chicago, Il......11.6 9.6 9.1 4.5 10.6} SamAnt, Tex. 85 12.5 7.5 10.5 5.5] Scranton........ 10:7 112 5.5 12:6 
5 Decatur, Ill. .... 11.6 9.6 8.7 4.5 10.3 NG Sb sche x0 > 10.7 11.2 5.5 12.6 
; Joliet, I... 2.21 11:9 10:3 9.2 4.5 10.6 Kerosine Emporium... .. 10.7 11.2 5.5 12.6 
5 Peoria, Ill. . | Pe 9.9 Ria 4.5 10.4 *Tank Wagon Retail ~ ree 10.7 11.2 5.5 12.6 
»'§ Indianapolis, Ind.11.6 10.1 9.6 5.5 10.1 Delles. Tex... - 10 Uniontown....... 10.7 11.2 5.5 12.6 
Evansville, Ind..11.4 9.9 86 5.5 9.9] i With Tex”: 7 H Harrisburg. ...... 10.7 11.2 5.5 12.6 
South Bend, Ind-12° 10:5 10 5.5 10:5 | Houston, Tes 277 3 ll illiamsport... |: 10.7 11.2 5.5 12.6 
45 Detroit, Mich. . .11.4 9.9 9.4 4.5 10 San Antonio, Tex... > 10 Dover, Del....... a 11.2 5.5 12.6 
16.5 —, om Man a6 os 26 as ; pis nen. Del.. 10.7 5.5 12.1 
vr ‘ P . ‘ : . + : ton, Mass..... 0.9 s. coos 
Seginaw, Mich...11:4 9.9 9.4 4.5 9.9| _ 73 Oct. Aviation Gasoline Tank Cor | Socingfield, Mass.. ce? oe 2 
5 Green Bay, Wis..12.2 10.7 10.2 5.5 10.9 | FOB Baytown, Ter............... 8.5 orcester, Mass. . ik Bae * Bee 
" ee” 12.1 10.6 1¢@.1 5.5 10.8 *To all classes of dealers & consumers. Fall River, Mass. . Il oe see 
10 - a a 11.9 10.4 9.9 5.5 10.6 Fuel oils—Statewide prices are for t.w. & drum Hartford, Conn... 11.6 oe ssen 
0.5 : polis deliveries of 50 gals. or more; prices for deliveries of | New Haven, Conn. il 4.5 .... 
9 a 11.9 10.4 9.9 5.5 10.6] jee than 50 cals ae; Deicce for deliveries ct | Providence, R. I. 1 O08 ssco 
8.5 Duluth, Minn. ..12.2 10.7 10.2 5.5 10.9 > pee SS See. eee | Ameiotiny. M 5 
Division assumed the state- -wide fuel oil tank tlantic City, J. 10.7 4.5 10 
Mankato, Minn..11.9 10.4 9.9 5$&.5 10-6 wagon prices on Nos. 1, 2 and 3 fuel oil, effective Camden, N. J. 10.7 4.5 10 
8.5 Des Moines, Ia..11.4 9.9 9.4 4.5 *10.1 May 10. However the price of 7.55¢ per gallon Trenton, N. J. 10.7 4.5 10 
8 5 Mason City, Ia..11.7 10.2 9.7 4.5 *10.4 P : Annapolis, Md.. 11.05 5.5 10.8 
} St. Louis, Mo...-11.0 9.5 9.3 4.5 10.1 | 20d No. 4 fuel oil (full compartment hose dumps | parihere nag” 10.45 5.5 9.8 
lude led Kansas City, Mo 110 9/5 86 *45 9:7 wi remain as heretofore, in Cleveland Hasestown, Ma. .* 1155 55 103 
i vith St. Joseph, Mo...11.2 9.7 9.2 %4.5 9.9 Richmond, Va. . 11.25 6.5 12.3 
_ Fargo, N. D..... 12.9 11.4 10.9 5.5 11.6 Naphthas—to contract consumers off t.w. Wilmington, N. C. 11.58 7.5 11.9 
stil Huron, S. D.....12.3 10.8 10.3 5.5 Il prices—Statewide: 300 to 999 gals., 0.5c; 1000 to | Brunswick, Ga. 10.4 7.5 IL. 
Wichita, Kans...10.3 8.8 7.2 4.5 9.0 | 2499 gals., 0.75c; 2500 to 4999 gals., 1c; 5000 or | Jacksonville, Fla.. 10.4 85 12.1 
more gals., 1.5c. Lucas County: Cont than 50 gals., : ; i z 


tank wagon price, 50 to 249 gals., 0.5c; 250 to 499 
gals., 1c; 500 gals. or over, 1.5c. Mineral Spirits 


Vv. 
Stanavo Aviation 73 Octane T.W.t T.W.t 


mt *Sohio X-70 Gasoline Philadelphia, Pa...... 11 12.5 
Withdrawn Jan. 1, 1944. S$. 0 (Regular Grade) Lancaster, Pa........ 12 13.5 
‘i OHIO Cam. isn Gaso- tKero- Pittsburgh, Pa........ 12.5 13.5 
ero- sumer sel- line sine i Ww 
~~ Oleum V.M.&P. Stani- , & - lers ts.s. Taxes T.W. l ~~ . a 5 oe 
mn : Spirits Naphtha sol *Taxes Ohio, Statewide... 12 10 13.5 5.5 93] no p 10.1 9 ° 5 16 5.04° 
10 5 (Prices are base prices before discounts) Akron. .......+. 12 9.5 12.5 §.5 9.3 yt ee Pct aes oe 93 93 6 5. 
10.6 | Chicago...... 13.5 13.8 12.8 4.5 + a so 13 OS tes 8S 9°3.| Wilmington, Del. 10:1 9° 9 yond 
il Detroit. 15.8 15 16.3 4.5 on *?*** 12 95 125 55 93 | Springfield,Mass. 10.2 9.4 9.4 : 
10.5 K.C.,Mo.... 13.3 14.3 13.8 1.5 lll 12 95 125 55 93 orcester, Mass. 10.2 9.3 9.3 . 
St.Louis, Mo. 13.7 14.7 13.2 1.5 os eal 12 9S 125 85 9.3 | Hartford, Conn.. 10.5 9 4 eo 
Milwaukee... 14.4 15.4 14.9 5.5 anne le 4 3 «12's 5. : 
Manes... 14.3 15 2 13.5 55 Portsmouth. .... 12 9 > 12.5 5.5 9.3 tDoes not include Ic Georgia rey tax. 
— teseeeeces = 9 = <7 .. 33 t+Mineral y Spicite prices also apply to Stoddard 
le) oungstown..... 12 9.5 <.9 ° ° Solvent; &P. prices also apply to Light 
ae . a Cleaners Neshtha: 
Aviation Gasoline—Statewide Discounts: 
Fuel Oils T.W. 


Consumer Gasoline 




















tad Gasoline—to undivided dealers, 0.5c off dealer 
Chicago Sohio Aviation Gasoline c lear T.W. Taxes t.w. except Georgia & Florida dealer t.w. and un- 

. Standard Heater Oil Spec. AN-F-22.......... 14.5 5.5 divided dealer t.w. prices are same. 

_line cin ma a Ne 93 ~ on ee Aviation = 0 a; = ee Kerosine—Thru Penna. & Delaware, 2c off t.w 

Taxes ees 8.3 sso Ethyl Aviation 80 Oct. aed 2 price on t.w. deliveries of 25 gals. or more at one 

en: Esso Ethyl Aviation 87 Oct. 17.5 $.5 A 
45 IIIS si ceca econ ate arare ee ee 7.8 : > ieee é 7's - time. 
5 45 Esso Ethyl Aviation 91 Oct. 17.5 §.5 “a ’ is : : 
” Esso Ethyl Aviation 100 Oct. 26.5 5.5 Residual fuel 13.0-15.9 gravity effective 
: : 10 /17 /43. 
5.5 S tNaphtha—T.W. Crown Gasoline (Regular) 

5 6.5 _Stanolex State- Lucas Standard (Third Grade) 

5 6.5 Furnace Oil wide County Gaso- Kero- 
5 6.5 es in a helen Siete 8.8 S. R. Solvent......... 13.5 13.5 tNet Dealer r line sine 
5 6.5 NN lie oa caig 556 Gindaiataie beak ae 7.8 D.C. Nenbtha....... 14.5 14.25 . = T T.W 

> I ~4 Crown Standard Taxes T.W. 
Cc ade sk sonkdieaetnie 7.8 V.M.&P. Naphtha. ... 14.5 14.25 . , f 5 93 
0 gale. & over..............000: oe Varnolene............ 14.5 14.25 pt ma fe 55 a 6 5 9.3 
; Se - axington, Ky.... 5 : Q 
erosine Sohio Solvent......... 14.5 14.25 Leuieville, Ky.... 10 65 88 
a , 7 

Truck Fuel Oile—T.W. No.1 No.2 No.3 No.4 | Seo mang RE + . . 

11.5 Stanolex Ohio, Statewide....... 8.3 8.3 7.8 *7.55 Vicksburg, Miss... 9.5 7.5 *8.5 

10 Fuel A *Renown (third-grade) prices are same as X-70 Birmingham, Ala.. 10 *8.5 9 

12.9 Noe fot a he a ie aaa g b 6.5 unless otherwise noted. Mobile, Ala...... 9 - 5 9.5 

. . 750 gals. & over Tee 5.75 **Except authorized agents. oa i Ala. + 4 4 one 1 

Pee eee ee ° .@ a: 

13.8 +Kerosine prices are ex lc state taa Naphtha Augusta, Ga...... 11.4 7.5 *11.6 

13.8 prices are ex 1.5c federal & 4c state tax. Macon, Ga....... 11.4 7.5 12.1 

16.8 Stanolex Fuel (¢ tPrices at company-operated stations. Savannah, Ga. . 10.4 7.5 11.1 

13.8 NS is Sars secscanin sk Cae Ge Ia 6.0 ttStatewide prices are subject to exceptions Jacksonville, Fla... 1 2 o.'s 
).25c per 750 gals. & ove 5.95 : ‘ —< eh ao ‘ ae a 

ils. & over >. 29 other than those shown amen thy Fla. 8 095 8 
tank Discounts: Tampa, ~ “ene 10.4 8.5 10.1 
: hy a ” ; Esso aviation—on contract to hangar operators *Taxes: In tax column are tated these city 
Standard — Points _Stanolex : and resellers, 2c off consumer t.w. and county gasoline taxes: Mobile, 2c city; Birm- 
per ga per ge Furnace Oil *For Cleveland area only. ingham, lc city; Montgomery, Ic city and lo 
Gasoline A SE Sen cawiedwlawe se nadingaw ad ; county; Pensacola, le city. Georgia and Mont- 
gals. to 00 gals. & over.......--...+++4+- 8.0 Canada gomery, Ala. have Ic kerosine tax, Mississipp! 
osted net Detroit 0.5c, not included in above prices. 
NG erate aciitivn giao ehanbia 8.7 PRICES OF IMPERIAL OIL, LTD. +Consumer t.w. prices are same as net dealer prices. 
oe gals. & over............++++. 7.7 Per Imperial Gallon, which is 1.2 U. S. Gallons . c 1 R nan diame 
Milwaukee 3-Star Imperial Gasoline Esso Gasoline ( _— a 
ae Steins telah eae ele 9.0 (R ir Gade Consumer Gaso- Kero- 
Ce re eee 8.0 IMPERIAL —_———— en : Tank Dealer line sine 
N : tKero- Wagon T.W. Taxes T.W. 
Minneapolis OIL C ‘ *C li . 
dae 1-99 ¢ tGasoline ee —6lC New Orleans, La.. 8.75 9.25 8.5 ? 
. line anh asain die gitbawae 9.1 T.W. Taxes T.W. e , = - 8 5 *9 5 
Taxes 100 gals & over 8.1 R A Baton Rouge, La.. 8.75 9.25 5 ; 
Je) Tax ~iebpea SaaAaneversqaasens Hamilton, Ont... 17.5 1 18 Alexandria, La.... 8.75 9.25 8.5 %9.5 
5 t. Louis Toronto, Ont... 7.5 ll 18 Lafayette, -_.. © 9.5 8.5 *9 
5 RM seer ak eae ee am 8.4 Brandon, Man.. 21 10 23 Lake Charles, La.. 9 9.5 8.5 11 
».5 Mee Mn, OE OWEP. cc ods oc cnccscsece 7.4 Winnipeg, Man. 20.5 10 22.5 Shreveport, La.. 8.5 9 8.5 *8 
5 Kansas City Regina, Sask... 18 10 20 Knoxville, Tenn. eS ll 8.5 12.5 
: 0 gals. Saskatoon, Sask. 20.8 10 22.8 Memphis, Tenn... 8.90 9.40 8.5 10.5 
5 Re Se fa i An, Bi 8.1 Edmonton, Alta. 18.9 10 20.9 Chattanooga, Tenn. 10.5 11 8.5 11 
S 10 
5 ) gals. & over...... . 7.1 Calgary, Alta... 16 10 18 Nashville, Tenn... 10.5 ll 8.5 10 
2 *Taxes: In aiies tax oduan are included Vancouver, B. C. 15 10 24 Bristol, Tenn..... 10.95 11.45 8.5 13.1 
3 these city taxes—Kansas City, St. Joseph and Montreal, Que.. e 11 17.5 Little Rock, Ark.. 9.5 10 8 10 
5 St. Louis, lc. Iowa kerosine prices are ex 3c state | St. John, N. ee 16.5 13 19 *Louisiana kerosine prices are ex lc state tax 
Q tax. In naphtha tax column are included 1.5c Halifax, N. 16.5 13 19 Discounts: 
5 federal tax and state taxes. mean: on Federal, and Provincial taxes. Esso Gasoline—To undivided dealers, 0.5¢ off 
dealers State sales, occupation, consumer and use taxes To divided & undivided dealers. _ dealer t.w. . 
to be added when Soutiibe. Absorption Gasoline—No. 26 R.V.P.—$2.28. (Continued on next page) 
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Atlantic Coast 


MOTOR GASOLINE 








(Prices are of refiners, FOB their 
refineries & their tanker termi- 
mals, & of tanker terminal operators FOB their 
terminals)—Prices in Effect May 





Pacific Export In Ship's Bunkers, or deep tank lots: 
Prices in Effect May I 
Diesel Fuel, Pac. Spec. 200................. 
Grade C fuel, Pac. Spec. 400 


April 24 
$1.45 





FUEL OILS 








































T.W. 


Buffalk; N. Y. 12.4 13.6 
New York City....... 11 12 
Rochester, N. Y...... 13.2 14.4 
Syracuse, N. Y....... 14 ark 
Boston, Mass......... 12 13 
Bridgeport, Conn..... 416.3 $17.3 
Hartford, Conn....... $16.3 $17.3 
Providence, * = 13 14 
Mobil- Mobil- 
Kero- fuel heat 
sine Diesel Fuel 


Yard T.W. T.C. T.W. Yard T.W. 


New York: 
Manhat'n & 
Bronx. . 5 10.3 “3 72 3 
Kings & 
Queens.. 7.5 10.3 9.3 7.1 9 
Richmond. 7.5 10.3 oa 9.0 
Albany..... 7.5 9.8 7 9.3 7 9 
Binghamton. 8.9 11.2 10.7 8.4 10.2 
Buffalo... .. 8.6 10.9 8 10.3 8.2 10 
Jamestown... 8.7 11 ~~ nee as 
Mt. Vernon. 7.6 10.3... 9.47.2 9 
Plattsburg.. 8.1 10.4 .. 9.9 7.6 9.4 
Rochester... 8.7 11 7.0 6:3- 73 9.7 
Syracuse.... 8.5 10.8 7.8 10.1 7.8 9.6 
Conn.: 
Bridgeport... 7.8 10.3 <c—« Bae ee 
ury.... 8.2 10.8 ‘asc. see: Je 
Hartford.... 8.0 10.5 9.5 7.3 9 
New Haven. 7.8 10.3 9.3 7 8.9 
Maine: 
Bangor. .... 7.9 10.2 7.4 9.7 7.4 9.1 
Portland. . 7.8 4.2 7 9.3 7 9 
Mass.: 
Boston... .. 7.8 10.6 6.9 3 F.3 9 
N. H.: 
Concord 8.4 10.7 8.2 10 
Lancaster... 9.5 11.8 9.2 11 
ee. 8.5 11.1 72 «S&F 
Providence.. 7.6 9.9 6.9 9.2 7.1 8.9 
Vermont: 
Burlington... 8.1 10.4 7.5 9.8 7.5 : 2 
Rutland.... 8.3 10.6 10 7.7 9.5 
*Does not include 1% city ‘sales tax applicable 


to price of gasoline (ex tax). 

tIn steel barrels. 

Discounts: Diesel—On t.w. deliveries, 
at least 400 gals.; Ic for full tank truck. 


0.5c for 
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KEROSINE 
72 Oct. 68-70 Oct. and /or 
District (ASTM) (ASTM NO. 1 FUEL No. 2 No. 3 No. 5 No. 6 
Se eS eee 9.2 -9.4 9.2 (1) ce 6.7 6.7 $1 .95-$2.01 1.65 -$2.07 
N. Y. sae barges 9.1 -9.3 9.1 (1) 7 6.6 6.6 gion —s 
Per Tre 9.3 - 9.5 waka 7.8 6.8 6.8 (2) dice $1. 85- $2.27 1) 
Philadelphia eS 9.2 a etira 7.2 6.7 6.7 $1.98 $1.65 -$2.07 
Baltimore......... 8.95 8.85 (1) 73 6.7 6.7 Sans $1.65 -$2 
ee Sea 8.7 - 8.95 8.5 (1) a8 6.7 6.7 (1) 1 .65-$2 .07 (2) 
Wilmington, N. C. 8.7 - 8.75 8.5 (1) 7.05 6.7 on ee 
Charleston......... 8.7 - 8.8 8.1 (1) 7.2 6.7 (2) $1 .60-$2.02 (2) 
Savannah i Na 8.25 - 8.4 tua 7.05 ere $1 .60-$2.02 (1) 
8.27 - 8.4 : 7.05 (1) 6.25 $1 .60-$2.02 (1) 
8.27 (1) - 7.05 (2) ashe nee 
- ue rs 2a) 8.275 (1) ey : 6.25 (2) $1 .50-$1 .92 (2) 
- 7.2 ( ‘ 4. (1) ere iat 
7 - 7.2 4.75 (2) re wai : 
6.125- 6.75 4.25 - 4.75 3.75 (2) ere $1.27 (1) $0. 85- $1 27 (2) 
9.5 - 9.65 7.3 6.8 6.8 (2) rr $1 .65-$2.07 (1) 
9.4 - 9.7 9. 7 ‘Q) sam 6.7 6.7 (2) $1 .95-$2 .07 (1) $1.65 -$2.07 
9.4 -9.7 : 6.7 6.7 (2) $1.90 (1) $1.65 -$2.07 
(a) This price is for straight-run low pour test No. 5 fuel. 
: 2 Bunker C Fuel Diesel Oil Gas House 
Tank Wagon Prices (Continued) Ships’ bunkers Ships’ bunkers Diesel Oil Gas Oil 
i (Ex Lighterage) (Ex Lighterage) Shore Plants 28-34 Gravity 
we og ae N. Y. Harbor...... $1.65 -$2.07 2.78 6.7-6.8 (2) 6.8 (2 
SOCONY (Regular Grade) OS a $1.85 -2.09(1) $2.98 (1) 7 (1) 6.7 (1 
Vv ann Com. Indiv. Gaso- Philadelphia ere $1.65 -$2.07 2.78 ass ey 
: , Cons. Mee. line a Gea cea 2S wd os 6.7 (1) 6.7 (1) 
T.W. T.W. Taxes ES. 6.6 opal .65 -$2.07 2.78 6.7 (1) 6.7 (1 
ae a tte Charleston... ...... $1.60 -$2.02 $2.78 (2) 6.7 (1) 6.7 (1) 
cient Been. 20.2 10.6 *s 5 Savannah......... $1 .65-$1.72 (1) $2.62 (1) BEES ee 
Kings & Queens. . 1011 10.6 #55 seaenerie is cass “Site An on” 2.62 (2) aes ae 
: ‘ < Ns 8 6:8 0:0.0060.06 .50 -$1.92 2.62 (2) ae a 
Rs ap 10.2 "3-3 | New Orleans....... $0.85-$1 .27 $1.65 (1) 4 (1) : 
Bin otal NY!” 11 115 55 Semen Sait ainoes ete ge $2.86 (2) 7 (1) 6.9 (1) 
— 10.2 10.7 5.5 soston te ee $1 .65-$1. 2.78 6.7 (2) 6.8 (2) 
iaetenn, 2. %..... 10.4 10.9 55 Providence........ $1.65 -$2. 07 $2.78 (2) 6.9 (1) 6.8 (1) 
Mt. Vernon, ae . mes 10.6 5.5 Residual fuel prices ype vary with A.P.I. specifications from range low for 9.9 & below degrees 
Plattsburg, N. Y...... 11 11.5 5.5 to range high for 25.0 & above. 
Roch ster, N. Y...... 10.8 11.3 §. 
Syracuse, we Sacknarase 10.5 4 . 25 
Bridgeport, Conn..... 10 s ; 
a Tia agceniece as 7 . 4 
artfor naa : ; 
ew Haven, Conn.... 10 10.5 4.5 Gulf Coast 
T, BO. o5scccces 10.7 11.2 5.5 
Portland, Me......... 10.3 10.8 5.5 Prices in Effect May 1 CARGOES 
Boston, Mass......... 9.9 10.4 4.5 ; Domestic & 
Concord, N. H....... 11.4 a1. 5.5 New Orleans & Lower Texas Gulf Coast Export 
Lancaster, N. H...... 12 12.5 5.5 Mississippi to Baton Rouge South of New Orleans’ From all Gulf 
Manchester, = eS 11.8 5.5 MOTOR GASOLINE ank Cars arge Tank Cars Barges Ports 
Ejeet Wy $3) azedea ot by asap 
p Viereeeoos . ; ; rer re eer .75 6.5 6.75 6.75 (2 6.75 (2 6.75 
Rutland, Vt.......... 11 11.5 5.5 lapel aes 575 








5.75 














Miaeakaa § .75 
LS eee 5.5 
ee 5.25 
Sere + 5 
KEROSINE & LIGHT FUELS. 
41-43 w.w. kero......... 4.125-4.25 4.125 4.125- 4.25 4.125 4.125 
42-44 w.w. kero......... a tas 4.125 4.125 4.125 
INO. STOO OE. voce ccccs 3.75 3.75 3.75 - 4 3.75 3.75 
DIESEL & GAS OILS 
(In diesel index No.) 
i. kk Y ae ~ee 
BONE Sis ecnivaxse ean 4 
Sc sdesaseahennes 4 4 4 ee 4 
rer 4.125 4.125 4.125 4.125 4.125 
58 and above........... 4.25 4.25 4.25 iene 4.25 
In Ship’s 
HEAVY FUELS & BUNKER Bunkers Wax 
oo 7 Cargoes (At all Gulf Ports) (Ex- 
: Jiese i 
pwd ages G lighterage) (Melting points are AMP, 3° higher than EMP. 
7h ahave API Grav : a .35 Prices are FOB refinery and do not include bag, 
Bunker C Oil... $0. 85-31.27  $0°85°31.27 | {eight or “hae a “a 
Above products in Truck Transports of 2,400 <ienige edema Pare N.Y 
gal. and over 4c above Tank Car Prices. __, New Orleans N.Y. eebip 
e - ae Crude Scale Export Domestic Export 
NOTE—Prices for heavy fuels vary within the . pi 95/1 
range given above according to gravity from 9.9 B 124-6 Yellow 4.25(1) oes 4.25 9) 
grav. ard below to 25 B and above. ne — 425) a : rH . 
«4 2. a 1 ° ~- 
Mid-Continent Lubes Fully Refined: 
5) See 5.2(1) §.2(2) 5 2(1) 
(At Gulf; in packages, FAS.; in bulk, FOB Lag ll : ay a ied 6 
___ torminals) 130-32 5.85.1) 5.85(2) 5.851) 
Prices in Effect May | 133-5..... 6.15(1) 6.15 6.15(1) 
Stee} Drums Bulk ee 6.4(1) 6.4(1) 6.41) 
200 Vis. D 210 brt. 
ae 
150 vis. D 210 brt. Naphtha 
—— 10 p.p.. 32.65(1&A) 24.8 (1) Prices In Effect May | 
100 vis. D si ie pie ae V.M.&P. oueee 
stock 0-10 p.p.. Naphtha ala 
ek New York Harbor 11 (2) Le 
200 vis. No. 3 col. hie Philadelphia dist. . 11 (2) : 
Baltimore........ 10.5 (2) 9.! 
0-10 p.p........ Boston........-. 11.5 (2) 10.5 | 
(A) FAS at New Orlea ans. Providence....... 11.5 (1) 10 - 
rws 


NATIONAL PETROLEUM 


Gravity 

Below 20. 
0-20 .9... 
Below 21. 


424.9... 


Schedule 
Sept. 7, 1 
Note: Be 
in Kansas 
iuder Sch 
a Jefferso 
Rock Islan 
Counties, 

Refining ¢ 
fields, star 
liferential 
1944); by 
Indiana. 


Posted 


Schedule 


Lal 
Withers, N 
South The 
, Danb 


Point, Fis! 
Junction, | 
Schedule 
Rowan, D 


ton, Chere 
and Navar 


Andrews, ¢ 
cock, How: 
Counties, 


La Rosa. | 
fale Flat, 
arst Cree 
lentz & ' 
Postec 
Schedule 
1941), 


Schedule 

nning ' 
Central ‘1’ 
low 29 g 
Schedule | 
with Below 
Schedule ] 
Schedule 
Pton, He 
Cochran, H 
tnd in Pe 
Mexico in 


N= 


legrees 


» EMP. 
de bag, 


xport 





econ 


inera 


pi 


rites 


CRUDE OIL PRICES 





Prices in $ per bbl. of 42 U.S. gals. at the well. 


A. P.I. gravity. 





Prices are effective as of 7 a. m. of dates shown. 





Oklahoma, Kansas, Texas & New Mexico Fields ; 


(See below for companies posting and dates) 


< = 1o = = 

£2 g g& £ 

s = = s s 

cs = 7 7 

o ¢ o ry rd 

s 4 a z | 4 

Gravity ra ra F £ n 
Below 20 $1.08 $1.06 $1.03 $0.98 $0.93 
 _- ee 1,10 1.08 1.05 00 .95 
Bellow 21..... nd coc ‘ued ie Baan 
| are 1.42 1.30 1.07 1.68 .97 
ok. 1.14 1.12 1.09 1.04 .99 
| 1.16 1.14 1.11 1.06 1.01 
I + = e406 1.16 1.16 1.18 1.6 1.03 
% & above.. ee ae ee nea ore 
OS 9. .cccve 1.20 1.18 1.15 1.10 1.05 
 «< ee L.ae 2.2 f.d2 3.88 1.07 
 » Sar L.oe t.a8 8.359 2.26 1.09 
A .2e 2.20 3.28 3.ee 1.11 
| =a 1.26 1.26 1.238 1.18 1.33 
sae © wae 1.2 1.238 1.25 1.2 1.15 
Fee 1.32 1.30 1.27 12.32 1.17 
| ae 1.34 1.32 1.29 1.24 1.19 
 -) eer 1.36 1.34 1.31 1.26 ee | 
8. eae 3.38 1.36 1.33 1.@ 1.23 
Ul >» 1.40 1.38 1.35 1.30 1.25 
Ns & «0 a0 1.42 1.40 1.37 1.32 aoe 
1.44 1.42 1.39 1.34 1.29 
Ss o0<- 60 1.46 1.44 1.41 1.36 1.31 
| ae 1.48 1.46 1.43 1.38 1.33 
 & above 1.50 1.48 1.45 1.40 1.35 


Posted by Carter Oil Co. 

Schedule H_ includes Oklahoma and Kansas 
Sept. 7, 1943). 
Note: Besides other companies listed later, crude 
1) Kansas and /or Oklahoma territory is purchased 
ander Schedule H by Ben Franklin Refining Co. 

, Jefferson and Carter Counties, Oklahoma; by 
Rock Island Oil Co. in Stephens, Carter and Garvin 
Counties, Oklahoma; by Anderson-Pritchard 
Refining Corp. in Oklahoma City and Cement 
fields, starting with $0.70 for Below 16, with 3c 
jiferential for next four gravities (March 15, 
144); by Cosco Oil Co. and Standard Oil Co. of 
Indiana 

Posted by Humble Oil & Refining Co., 

June 16, 1943 


Schedule A includes Refugio, Greta, Melon 
Creek, O’Connor-McFaddin, Plymouth, Taft, 
Tom O'Connor, and Refugio-Fox fields. 
Schedule B includes Texas Gulf Coast, Amelia, 
Clear Lake, Goose Creek, Hastings, Magnet- 
Withers, Mykawa, Mykawa New, Raccoon Bend, 
South Thompsons, Sugarland, Thompsons, Web- 
ser, Danbury Dome and Lovell Lake. 

Schedule C includes Mirando, Colorado, Comitas, 


Eagle Hill, Escobas, Glen, Government Wells 
North & South), Heyser, Hoffman, Kelsey, 
Kohler, Loma Novia, Lundell, Manila, Randado, 


Sarnosa and Henne-Winch-Farris fields. 

Schedule D includes Anahuac, Angleton, Cedar 
Point, Fishers, Reef, Hull, (Old & New), Pierce 
Junction, Red Rish Reef and Turtle Bay fields. 
Schedule E includes Dickinson, Gillock, Hardin, 
— Danbury and Danbury Dome, 5,655 ft. 
sand. 

Schedule F includes East Central Texas, Ander- 
wn, Cherokee, Limestone & Navarro Counties 
and Navarro Crossing. 

Schedule G includes West Central Texas, Brown, 
Callahan, Comanche, Eastland, Fisher, Haskell, 
Jones, Shackelford, Stephens & Throckmorton 
Counties. 

schedule J includes Panhandle, Texas, Carson, 
Gray, Hute hinson & Wheeler Counties. 

Schedule K includes Hawkins and Talco fields] 
Schedule M includes West Texas & New Mexico, 
Andrews, Crane, Crockett, Ector, Gaines, Glass- 
cock, Howard Reagan, Upton, Winkler & Yoakum 
Counties, Texas; Lea County, N. M 


St, SNE. 5 ae ce sin eee aren alacoaioe $1.14 
ea cin bobo cab h awake eee 1.35 
SE Se ey et ne eee 0.95 
Se oC heals > sucwhiaen ace aiee 1.43 
es PO aa re ie oo ee 1.40 
I Sst St is cshg a>, Wiican he aR eee 1.08 
Bazette, East Texas & Flag Lake........ 1.25 
La Rosa, Flour Bluff, E. Flour Bluff . 1.33 


Se EE SS eae 1.14 
Darst Creek, Hilbig 
lentz & Tenney Creek................ 1.14 

Posted by 
same Cc 


Magnolia Petroleum Co. 
includes Mirando, Texas (May 21, 


ieelule H includes Oklahoma (Oct. 1, 
teginning with Below 21, 
Ventral ‘Vexas (May 22° 
Below 29 at $1.01. 
Schedule J includes Panhandle — Sagneeing 
vith Below 29 at $0.98 (June 16, 1943 

Schedule K is for Talco crude (May 38, 1943). 


1943) 
and North and North 
1943) beginning with 





Schedule M includes West Texas in Crane, 
Upton, Howard, Glasscock, Mitchell, Winkler, 
Cochran, Hockley, Yoakum and Gaines Counties, 
tnd in Pecos and Andrews Counties and New 
Mexico in Lea C ounty, beginning with Below 20 
tnd ending with 40 and Above (Jan. 1, 1944). 
Cass and Panola Counties, Texas, schedule 
MAY 3, 1944 


~ a) = = a = 
a & & & & a | 
= s = s s s 
z + z +4 + + 
+; 33 433 3 
N Z nN 2 a ra 
wea eke ..-. $0.80 $0.80 $0.70 
aioe eae ae .82 .82 .72 
new — 87 .84 84 .74 
are or .89 . 86 . 86 .76 
oees Sees 91 .88 .88 .78 
Kae ae .93 .90 .90 .80 
$0.97 $0.95 .95 .92 — .82 
.99 .97 .97 94 .84 
1.01 .99 .99 .96 . 86 
1.03 1.01 1.01 .98 .88 
1.05 1.03 1.03 1.00 .90 
1.07 1.05 1.05 1.02 .92 
1.09 1.07 1.07 1.04 94 
3.an 1.09 1.09 1.06 .96 
1.13 ay S| 1.11 1.08 .98 
1.15 1.13 1.13 1.10 1.00 
1.17 1.15 1.15 1.12 1.02 
1.19 1.17 By 1.14 1.04 
1.22 1.19 1.19 1.16 1.06 
1.23 1.21 1.21 1.18 1.08 
1.25 1.23 1.23 1.20 — 1.10 
1.27 1.25 1.25 1.22 re 1.12 
(May 21, 1941) begins with Below 25 at $0.88 
with 2c differential. 
OO Ee ee ee $1.25 
re rer er rer ee 1.14 
hb 659 5a neds cone taeae oe 1.05 
No cbc a ceneeeebevecshees 1.17 
EIN 6 o:0c0veds0eesnasaeene 1.26 
SG. oc bbwienseeneckssecenaas 1.40 


Posted by Sinclair-Prairie Oil Marketing Co. 

Schedule A includes Wade City and Clara Dris- 

coll (Jan. 1, 1943). 

—— B includes Texas Gulf Coast (May 21, 
pe 

ne C includes Mirando, Texas (Nov. 1, 
Ss 

Schedule F includes Mexia district, Texas, 

beginning with Below 25 at $0.95 (May 30, 1941). 

Schedule H_ includes Oklahoma and Cansas 

(May 20, 1941) and North Central Texas (May 22, 

1943) beginning with 25-25.9 at $0.95 

Schedule M includes West Texas and New 

aa beginning with Below 25 at $0.80 (May 30, 

941) 

es nes eee cneen ewe $1.25 

Oe, 1.23 

Chapel Hill, Washington County, Texas: 


Below 50 gravity (Jan. 20, 1942)......... 1.18 
50 gravity and above (Feb. 2, 1942)....... 1.25 

Alfred and Magnolia City.............. 1.35 
Alice, Ben Bolt, Tom Graham............ 1.35 
I ha nnccncke babys od b 20 4003 e wed 1.35 
De ie eek te lek chi iy ie awe 1.35 
Flour Bluff, E. Flour Bluff.............. 1.33 


Posted by Stanolind Oil Purchasing Co. 
Schedule B includes Dyersdale, Trinity (Kittrell), 
W. Beaumont, Lake Creek, Clinton and Pine- 
hurst fields, all in eae the last three beginning 
with Below 21 at $1. 

Schedule E sd ag Fairbanks, N. Houston, 
a Aldine and Clodine fields, Texas Gulf 
—- H is for North Texas crude (May 22, 
943 

Schedule M is for Slaughter and Cedar Lake 
fields in West Texas (May 1, 1943). 
Gln ad de nia nwo ab ae OW ew 4d $1.25 
Satsuma and Tomball, Texas............ 
Eureka Heights, Harris County 


Posted by Stanolind Oil & Gas Co. 
Schedule B includes Spindletop, Jefferson County 
and High Island, Galveston County, Texas. 
Schedule D includes Jay Welder, Calhoun 
County, Texas. 

Schedule M includes Spencer and Pyote fields, 
Ward County, Texas and Magnolia, Sealey South 
field in Ward County, ending with 36 & Abov. 
at $1.04. Also Hendrick and Henderson, Winkler 
County, Texas, beginning with Below 26 at $0.82. 


Posted by The Texas Company 
(Jan. 1, 1944) 

——— A is for Saxet field, ending with 28-28.9 
at $1.26. 
Schedule B includes Texas Gulf Coast, ending 
with 34 & Above at $1.36. 
Schedule C includes Duval 
ending with 28-28.9 at $1.21. 
Schedule H_ includes Oklahoma and Kansas, 
and North and North Central Texas. 
Schedule J is for Panhandle Texas, beginning 
with 34-34.9 at $1.10. 
Schedule M includes West Texas and Lea County, 
New Mexico, beginning with Below 20 and ending 
with 40 & Above. 


Mirando, Texas, 


Cents se ccdehbandneeesnagneed $1.25 
a ig ca ede eae ee soe see o ee 1.14 
PCAs shes ss dd 566s RODS COE LIS+CR OS 1.43 





Posted by Shell Oil Co., Inc. 
(May 22, 1943) 
Schedule H includes Oklahoma and Kansas crude, 
bought by Shell Oil Co., Tulsa (Oct. 1, 1943) and 
Fisher County, Texas, crude, bought by Shell Oil 
Co., Houston, beginning with 30-30.9 at $1.05. 
Schedule M includes West Texas and Lea County, 
New Mexico, ending with 40 & Above at $1.12 
(Dec. 1, 1943). 
East Texas hawas deeb 
Livingston field, Polk Count 
Pecos County, Texas (except 
aaa ces ara ale inte k ba asl ihb dew ‘ 
Pecos County, Texas, Yates shallow pool.. .82 
Mercy field, San Jacinto County 
Posted 


‘ates shallow 


by Continental Oil Co. 
(June 16, 
Schedule H includes Oklahoma, 
North Texas crudes, 
at $1.01. 

Schedule J includes Carson and Hutchinson 
Counties, Texas, beginning with 29-29.9 at $1.00. 
Schedule M includes Eddy C ante New Mexico, 
beginning with Below 29 at $0.8 

Rincon & Cameron, Texas, sc hedule begins with 
Below 29 at $1.21 with 2c differential and ends 
with 40 & above at $1.45. 

Posted by Gulf Refining Co. 
Schedule for New Hope, Franklin County, 
Texas, begins with Below 25 at $0.88 and ends 
with 40 & Above at $1.20 (Aug. 5 1943). 

Posted by Pan American Production Co. 
(Nov. 1, 1943) 
Schedule B includes Hastings, South Houston 
and Chocolate Bayou distillate, beginning with 
Below 21 at $1.0 
Schedule D includes Alta Loma crude oil. 
Schedule E includes Gillock-Dickinson, League 


Kansas and 
beginning with Below 29 


City and Chocolate = crude oil, beginning 
with Below 21 at $0.9 

i ees back chdewedeveedaee $1.25 
RN 6 sca whe. bins awensecee sat .90 
re rere 1.20 


Pennsylvania Grade 
Posted by Jos. Seep Purch. Agency 


(Mar. 26, °42) 
ec cceeeweeeanee $3. 
NS 6 :v.0n5-0500000080004000 $2.65 
Eureka tw; ee ee eee eee ae $2.59 
a eC Oe, GED: cncccvescceseaa 1.3 
Posted by The etemonil Co. (Mar. 26, 3 
National Transit 


Posted by Valvoline Pipe Lines (Mar. 26, ‘@ 
Bradford (Elk & McKean Counties, Pa.). .$3.00 
Warren, Forest, Venango, Clarion & Butler 
I fn 6.6 Aa oan aes cade ae 
Alleghany, Beaver, Washington & Greene 


_.. . = ary aaa ees $2.65 
_ . =r esate rs $2.59 
EE EES ES ere $2.55 


*Applies to Cochran, Franklin, Hamilton & 
Doolittle districts; prices in other lower districte 
range down to $2.88 per bbl. at well. 


Michigan 


Posted by Pure Oil Co. 


Midland, Mecosta...... sagas) Golaeael $1.44 
Sherman, Freeman, Temple, Reed City.... . $1.39 
le aes ema $1.27 
DENG tinh nak cnhicranenes bene nee $1.48 
Posted by Simrall Corp. 
ay 27, °41) 


( 
Greendale, Porter, Vernon, a & Wise. .$1l. 
Buckeye, Bentley, Edenville, , Saaneeea & 

Monitor (sweet crude type)............ $1.42 

Freeman, Redding, Lincoln 4 Winterfield. ‘oe 
West Branch-Arenac ‘J 
Hamilton-Grout 

(April 1, 1944) 


Fork Tws.-Mecosta Co... ees 
Posted by Sohio Cor (Mich. Div.) 
Traverse crude in Allegan, ent, Ottawa & 

Van Buren Cos. (June 2, *41) + 
Trenton crude, Monroe Co. (June 2, '41)..$1. 
Posted b Bay Pipe Line Corp. (May 27, “4D 
Saginaw ~~ Bentley & 

ise Kawkawin....... $1.42 
2 $1.11 Adams (June 1, °41) $1.27 


Illinois-Indiana-Kentucky-Ohio 


Posted by Sohio Corp. (May 21, °41) 
Illinois Basin*, including Griffin pool..... 1.37 
oe Feo eee $1.37 


Birk City, Ky. area (July 1, °43).......... $1.37 


Western Kentucky (Dec. 1, '43).......... $1.37 
Posted by Ohio Oil Co. (May 21, '41) 
I cette hanes sseedeeseue $1.37 
Eastern Ill. & Western Ind............... $1.22 
Posted by Carter Oil Co. (May 21, 41) 
Lowiiom, Beeeehe Ge. Tis 6c ccsccsccccssee $1.37 
Posted by Mohawk Oil Lines, Inc. 
(May 21, °41) 

Rais TN bh ob c65ksienscennceeeees $1.37 


Posted by Ashland Oil & Transo.C€o. 
Somerset oil in Ash. Lines, Ky. 
Big Sandy River $1.38 Kentucky River. .$1.43 
Posted by Owensboro-Ashland 
Owensboro, Ky. area (July 1, '43)....00..$1. 
Posted by S. O. Ohio (Sept. 1, '41) 
OSS Sa ae reer $1. 
Cleveland, Lodi & Chatham (O.) areas... .$1. 
*Also posted by The Texas Co. 















CRUDE OIL PRICES (Continued) 


Prices in $ per bbl. of 42 U.S. gals. at the well. 





A. P.I. gravity. Prices are effective as of 7 a.'m. of dates shown. 
















































South Olla fields. 





to Westwego, beginning with below 31 
Schedule F, South | ouijiana. 
Mallet, Bayou Sale, Bunkie, Choctaw, 







Prairie, Port Allen, Port Barre, Potash, 
t 
(deep production) fields. 
1943), 









ville, 






beginning with 20-20.9 at $0.90. 
Sched 
duction) field. 









Eola, Jeanerette, Lirette, North Crowley, 


St. John (3500 ft. horizon), Little Creek, Olla and 
Schedule E applies to Golden Meadow field and 


includes Bayou 
Darrow, 


Pine | 


12, 


Roanoke, | 
Martinville, South Crowley and University 
Also (beginning Jan. 
Bayou des Allemands, Branch, Hope Villa, 
Krotz Springs, Lake Chicot, Lew isburg. Napoleon- 
Raceland, Reddell and Rossdale fields. 


Also 


applie s to Anse La Butte field in South Louisiana, 


ule G applies to University (shallow pro- 


Louisiana, Arkansas, Southeastern, Rocky Mountain Fields Canadian Fields 
(See below for companies posting and dates) Posted by Imperial Oil Limite< 
< = ~ = ~ - ) = _ f - Western Ontario (Dec. 16, 194 
2 ~ Q 4 4 = = = = 4 4 Oe NN a 0.t-bst 00 od000 Caner $2.42 
| re rr rere ee $2 35 
i 77%47 47 2431«~«3 
a 3 F P F F % ° 3 3 2 ° ee a Oil 
; ; ; ) n ° / ) Q pril 1, 
ee inne ‘ ee vane eer eee $1.06 $0.99 $0.94 $0.89 - ° ’ 
20-20.9......... $0.68 > $0800 525) L2 $090 108 «= 101.96 91 og (Prices FOB producer's tankage 
9B Se eeeeece .70 ; .82 —e igtets .92 1.10 1.03 -98 .93 me 33-33.9..$1.50 49-49 .9..$1 82 
. ae 72 ¢ .84 bate won ee 94 1.12 1.05 1.00 .95 : 
23-23.9......... | pat sae ‘96 «61.14 —:1.07—-'1..02 97 | ..; | 3434.9.. 1.52 50-50.9.. 1.84 
ae .76 $0.86 .88 $1.03 ais .98 1.16 1.09 1.04 .99 $0.86 35-35.9.. 1.54 51-51.9.. 1.86 
aes ae teasinaa aciare .78 .88 90 1.05 Peri 1.00 1.18 Ro 1.06 1.01 .88 | 36-36.9.. 1.56 52-52.9.. 1.88 
‘a .80 .90 .92 1.07 pied 1.02 1.20 1.13 1.08 1.03 .90 7 ' 
27-27.9......... ‘82 ‘92 94 1.09  ... 1104 1.22 1.15 1.10 1.05 9g | 37-37.9.. 1.58 55-53.9.. 1.90 
Cs os icrran .84 .94 96 1.11 aay 1.06 1.24 Li 864.32 1.07 .94 | 38-38.9.. 1.60 54-54.9.. 1.92 
eS ee rae .86 .96 98 1.13 der 1.08 1.26 ie, o-2s 1.09 .96 39-39.9.. 1.62 55-55 .9 1.94 
eer .88 .98 1.00 1.15 $1.05 1.10 1.28 1.21 1.1 1.11 .98 
2 era 90 «1.00 =«:1.02.-Ss-1.17Ss«2.07,s«d#«<2s«d:«30s«d2:23- «18 ~—'.13 1.99 | 40-40-9.. 1.64 56-56.9.. 1.96 
Ee eee 92 1.02 1.04 1.19 1.09 1.14 1.32 1.25 1.20 1.15 1.02 | 41-41.9.. 1.66 57-57.9.. 1.98 
ne ye ieee ei ai .94 1.04 1.06 1.21 1.11 1.16 1.34 oa o eH 1.04 42-42.9.. 1.68 58-58 .9 2.00 
ve sa? waoe ives vat sk a Seca oe oie 1.2 ae 2 aie ° , 
$4-34.9......... mies 61 UL UT A aC. Cee Ce.) = | SO 2 aes 308 
2 Sree .98 1.08 1.10 1.25 1.15 1.20 1.38 1.08 | 44-44.9.. 1.72 60-60.9.. 2.04 
ae Wheeceses ae 1.10 1.12 1.27 BR ag 1.22 1.40 1.10 45-45.9.. 1.74 61-61.9 2.06 
ol ee .02 1.12 1.14 1.29 ..29 1.24 1.42 1.32 9 
-an®......... 1.04 1:14 1.16 1.31 1.21 1.26 1.44 a) oe nee > 358 
kt cconins 1.06 1.16 1.18 1.33 1.23 1.28 1.46 1.16 | 47-47.9.. 1.78 63-63.9.. 2.11 
40 & Above 1.08 1.18 1.20 1.35 1.25 1.30 1,48 1.18 48-48 .9.. 1.80 66.8 ever 2.12 
Louisiana-Arkansas Fields es Sees Seek Bae, Detans ae | Rocky Mountain Fields 
Posted by S.0. Louisiana | Arkansas Sour Distillate, Big Creek, Col- , | Posted by Stanolind Oil & Gas Co. 
(Feb. 3, 1943) umbia, Dorcheat, Macedonia and McKamie 1.25 | Salt Creek field, Wyoming, excepting Tensleep 
Schedule A, Arkansas Sour, includes Atlanta | EE errr rT rr 1.20 | crude (Feb. 2 2, 1944). Begins with Below 21 at 
Buckner, Magnolia, Patton. Schuler (Jones | Cotton Valley Distillate. .............00. 1.40 | $0.85 with 2c Es srential and ends with 40 and 
Sand), and Village fields. , | Cotton Valley Crude (Holloway Sand). 1.25 Above at $1, 
a —* selene hshovaee yt | Note: Identical sc —— except fo starting Midway fie ld. - yoming, Schedule C. 
includes e Soto and Sabine Parishes (La.), and ending points, are posted in areas affected by | e x ze 
Fouke (Ark.), Homer (La.), Miller County (Ark.) Arkansas Fuel Oil Corp., A, C, and D3; Smack- ss Ban $0.8285 Gee panes, Wa _ 
and Sugar Creek (La.) fields. Also Central | over, $0.98; Stanolind Oil & Gas Co., C, E. T me (Pik ; on Creek a 
Louisiana crudes_including Catahoula Lake, | (Acadia Parish) and G (Hackberry); Texas Co., Ba rm WwW. 90 Heavy 65 
Cypress Bayou, Elm Ridge, Hemphill, Holly | C, E, and F; Pan American Production Co. and F — Li 1‘ * "gs Elk Basin, Wyo. 1100 
Ridge (a), Indian Bayou, Lake Larto, Lake S | Pure Oil Co., F. Sana He at “62 Iles. Colo oj 1.07 
John (4500 ft. horizon) and Nebo fields. } . a a aes | ae sane ao 
Schedule C, North Louisiana-Arkansas Sweet, | Posted by Cont nental Oil Co. Posted by Carter Oil Co. 
includes Caddo (La.), Cotton Valley (La.) , Rodessa (Jam. 12, 1944) Cut Bank pool], Montana Gan. 1, 1944).. .$1.30 
——_- ). and Shreveport (Cross. Lake) (La.) Schedule F is . ——. Lip Lake | Darling pool, Montana (Jan. 1, 1944)..... 1.10 
ields, beginning with 24-24.9 at $0.88. Arthur and North Tepetate Louisiana crudes. 
Schedule D, Central Louisiana, includes Lake Bear, Ville Platte and West Mermentau...$1.30 | Posted by Continental Oil Co. (June 16, °43) 





Schedule C includes Ft. Collins and Wellington, 


Posted by Shell Oil Co., Inc. Colo., crudesa with the addition of Below 29 at 
= 1, 1943) } $0.96. 
Schedule F (Feb. 1944) is for crude purchased Canon City & Flo- Big Muddy. Wyo.$1 .08 
in Gibson field, Pin ite Gulf Coast, beginning | rence, Colo... .$1.05 Lance Creek, 
with Below 20 at $0.88 and ending with 40 and | Cat Creek, Mont. 1.15 Dees ccebue 12 
Above. | Posted by Ohio Oil Co. 
Schedule H is for crude purchased in Iowa, | Wyoming Crudes: i 
| Black Bayou and White Castle fields, Louisiana | Elk Basin Light $1.00 Rock Creek..... $1.15 
; Gulf Coast. = — ha pet . 90 seuss n-- avast 1.2 
Schedule J is for crude purchased in Roanoke xrass Creek Light 1.00 Jregon Dasin.... .99 
and Gn tkiby fields, Codiene Gulf Coast. | Grass Creek Hvy. .65 — Baraat . 
Schedule K is for crude purchased in South | . 4, 7», 4 «ws. ¢ ; 
Houma and West Lake Verses fields, Louisiana Posted by Independent Pipe Line Co. 
Gulf Coast. Falls City, Nebr., field price..........+++: $0.90 
Happytown field, St. Martin Parish, La...$1.15 |! Falls City, loaded in tank cars........+.+--- 95 

























15-15.9, $0.80 






Posted by S. O. California, May 25, 1943 (All gravilies above those quoted 


California 


take highest price offered in that field) 


ae 
. re) 
3 F E Eis 
= os x £ > 53 
=3 § 2 4 & é , 33 2 2 S$ «& .aat 3 
BS * © $ & § & ,f g & he § Sec § aaeek 2 3 
fe gs § & : ss 8 3 S84 4 8 $ 5. Says & ¢ 
au a a =< 4 a c ] eae $v = Sse =—5 © c mets = 
ge £ & | 83 @ 38 £§ E S22, § #2 8% $3 = § w$B4 2 | 
rr} 5s = = 2 = z 45-5 i) 
Gravity zs B rs & as £ 63 <2 «& % Bis 5S BE an oF Oo = pasa a «CO 
Ok ere Se ll eee ee ig A a I nck cece 4bss oeee aces Be 98 0.8 
re Jee GEE acae uasm SOR SE ee ~~ wae 2 WON ccas, ) cane) eee ine /eaae eae .98 98 ro 
SS eee ee eee S36 2.02) .cce EO 3:03 owe nia .97 .96 .97 ME ates Guat) see soe “anes .98 -98 98 
| he rr ee 308 xcs. 2 3 .97 i .97 .96 .97 ae oshe. webs ee .98 = “98 
2 eae, $0.93 Oe BOL une 5.08 1. .97 nae .97 .96 .97 fee kbs, oe as een .98 2 “98 
SS eae .93 SS 2.8 os 2 TS .97 a .97 .96 .97 Eee cake | sae ..-- $0.98 .98 ++ “98 
a . — .93 oe 2.08 inne. 1.50 ES 97 as Pi | 96 .97 ee wWeew | wees eee .98 .98 .98 “98 
Ree .93 (oe Some. esse 2a See .97 ea .97 .96 A <n whee seas “non .98 .98 -98 os 
ees .96 .98 1.02 .88 1.00 1.01 ame. via .97 .96 .97 PE hhas. serach Sa .98 .98 98 “98 
. . aaa 1.00 1.02 1.05 .92 1.02 1.01 .98 Sik .97 .98 1.00 eee, eee mae 99 .99 98 
Ser 1.03 1.06 1.07 .97 1.05 1.04 1.01 -- 1.01 1.02 1.03 en Ge seas sow 1.03 1.03 .99 “98 
Co! ae 1.07 1.09 1.10 1.01 1.08 1.07 1.04 ace £86 2.06 1.07 ee Bee sees ‘cok: en 1.07 1.01 ‘- 
ar abe O28 2.358 2.06 3:33 2.3 2. ces TOF TD LL i @* eee cacn Sued 1.11 1,04 98 
of Sea Ba: 2.28 2.25 Be 2.26 2508 28 ws 28 ae ee 2.05 3.230 2.08 .«. ween ae 1.15 1.07 100 
Jee hh Be ee ae eee. Be ae eS ere ey: my 2.00 3.33 2.08 .<% nae 1.19 1.19 1.10 102 
CS ee Became Beek scsce 2 Bue Zee 3: ao Boome Bide Bee acces ccace Bees 1.24 1.13 104 
| eer 1.2 1.24 ssa See eee 1,21 er 1.18 1.21 1.15 $1.01 $1.09 1.28 1.28 1.16 106 
81-31 .9.. ° aaa. cae ace Soe 1.20 2.39 3.30 2.39 21.06 2.42 ... sees * '69 
ee e Poa 1.29 1.33 1.286 2.23 1.07 1.16 aT 
3 he re 1.32 RA -c<sa Boe Boe Bee 113 
ELIS. 6:4.0:9ar0!8.0 Kettleman Hills 1.36 1.31 1.30 1.313 1.20 . 
ON, PTT. esau a rr 1.35 ere 1.22 anes 
MET. :4:6:5.4:0'4 ee 1.39 ’ 1.19 1.25 
BEETS. 6600500. 1.29 1.43 + Bees 
SS eer ae 1.47 1.25 
Se wr 1.51 ners 
es cae necee ° 1.53 
Wheeler Ridge: "$0. 95 i. ‘22- 22. : 23- 23, 9, ‘94. 04.9. "Newhall, ‘So Bheen,. ani ‘Baas. McKittrick & ‘Steen iineakebes. 12-1 2.9, $0. 94 
13-13.9, $0.96; 14-14.9, $0.98. Elk Hills, Buena Vista Hills, _Midway-Suneet, Lake View Area, Lost Hills and Coalinga: 12-12.9, $0. 
13-13.9, $0.96. Elweod Terrace: 33-33.9, $1.22; 34-34.9, $1.25; 35-35.9, $1.28. Gato Ridge: 12-12.9, $0.74; 13-13.9, $0.76; 14-14.9. $0.7 
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WAR-OIL EQUIPMENT EXCHANGE 
If You Can’t Use It, Sell It or Scrap It! 








— 
— 
For Sale 

FOR SALE: 1—2250 gallon 4-compartment 
Spencer transport and 1—2-ton Indiana _trac- 
tor—White. Gaseteria, 1031 E. Washington 
St. Indianapolis 2, Indiana. 

FOR SALE: W. A. 20, 1942 White tractor, 
900x20 tires, 3800 Fruehauf trailer, 1000x20 


tires all practically new. Good clean outfit. 
Glenn Oil Co., Muncie, Ind. 
OR SALE in 


Detroit, Michigan—Bulk Plant 


20,000 gallon storage. Building prox. 65 x 
5 feet square, 2 gasoline stations, large stor- 
ge. Price $50,000 terms can be arranged. 
Box No. 379. 
FOR SALE: Grease manufacturing plant, 3 
tory brick and basement building on railroad 
jing, lease 2 years to run option 3 more, very 
w rental, metered steam 150 pounds pres- 
re, | specially built Edgemoor 2750 gallon 
lly jacketed, 2 750 gallon jacketed kettles, 
lequate run-down and storage tanks, ideally 
tuated in Philadelphia, suitable as is for oil 
pounding, or allied lines, all electric power. 
Box Ne 382. 
ONTAINERS—About 18,000, used, rectangu- 


14 gauge, galvanized steel, weight about 
lbs., 28% x 16% x 9% in., 6-in. diameter 
ening with grip-lock closure, capacity about 
} liquid gallons. Price 90c each f.o.b. car 

1a, Neb., carload lots. Wm. H. Muller & 
122 East 42nd St., New York 17, N. Y. 


SALE for storage charges 119 

Western Lubricating Oils Grades SAE 
30-40 at 29c per gallon, tax paid and in- 
drum F O B Detroit, Michigan. Box 


AREHOUSE 


ling 





For Sale 
Tanks 500 


STEEL TANKS 


5,000,000 gallon ca- 


8 Viking 
lnal 
dual 


| Write, 


pumps 2” and 3” single and 





wire, phone for prices. 
Empire 

608 Empire 
—_— 


Equipment 


Bldg., 


Corp., 


Cleveland 14, Ohio 








SALE 


Tank with 
delivery truck, rea- 

priced. Or will trade same out 
n lubricating oils at bulk prices or would 
rade four gallon tank. 


800 Gallon Gasoline 
partments, for 


sonably 


four 


on a thousand 


| 
| FOR 
| 


Independent Oil Co., 
220 Spring St., Charleston, S. C. 








FOR SALE 


transport, 
model 810 C. O. E., 
motur, 1000-20-tires. 

brake 


356 cubic inch 
Westinghouse air 
throughout, 


cab control, foot 


power take off—3 
tank and 3 
partment pup trailer tank—over all ca- 
pacity 4645 gallon. Complete outfit in 
mechanical condition 
throughout 


| 
One 1940 White gasoline 
valve, 2 speed axles 


irtment tractor 


com} com- 


perte 


good tires 


Cole and Myers Oil Co., 


Bethany, Mo. 


ee 








Professional Services 


(en 


ANTI-KNOCK VALUES 
DETERMINATORS 
he Gray Industrial Laboratories 


( 


I . + ° 
Chemists and Engineers 

















Wanted to Buy 


WANTED: Two-speed Eaton or Timken, 18,- 
000 pound rear axle assembly housing com- 
plete. Venable Oil Company, Carterville, Il 


WANTED: Lowest prices quoted us on bulk 
and canned lubricating oils in quantity, also 
fuel oils and kerosene. Independent Oil Co., 
220 Spring St., Charleston, S. C 


Positions Wanted 


OIL MAN in this country since 1941; formerly 
sales manager European oil refinery for many 
years. Age 42; unattached; has lectured in 
this country; also did work for U. S. govern- 
ment. Seeks position where his experience and 
abilities can be utilized. Highest references. 
Box No. 381 





BULK PLANT MANAGER — 15,000 
population, ten years major oil company 
experience, good merchandiser, avail- 
able at once. Willing to make connec- 
tion any part of country. 45 years old. 
References exchanged. 


Address Box No. 380 
NATIONAL PETROLEUM NEWS 











Business Opportunity 





WANTED 
WHOLESALE DISTRIBUTORSHIP 


Experienced executive looking for going 











business which owner desires to sell 
for draft or other reasons. Major fran- 
chise preferred. Can handle large or- 
ganization. Give details. 
Box No. 377 
. . 
Situations Open 
FOR POST-WAR, require energetic, reliable 


young man 27 to 35 years, as salesman in 
European countries; preference given to those 
having practical experience in oils and kindred 
line. Position offers excellent chance tor rapid 
advancement. Best references required. Box 
No. 378. 





WANTED 


Manager for well established independ- 
ent marketing organization which in- 
cludes small refinery and river ter- 
minal. Good future for capable appli- 
cant familiar with all phases of the 
oil business. Technical background de- 
sirable. State education, experience, 
draft status and salary desired. Loca- 
tion South. 


Apply to Box No. 366 








FOREIGN EMPLOYMENT 


The ARABIAN AMERICAN OIL 
COMPANY is interested in receiving 
applications from technically educated 
men and/or men with oil field experi- 
ence, for work in Saudi Arabia. This 
offers a splendid opportunity for ad- 
vancement and post war security, with 
good working conditions, hospital and 
medical care, liberal benefit plans, and 
vacation privileges in the United States. 











Snecialists o WRITE OR APPLY TO OUR RE- 
cialis n Petroleum Pr 
961-876 Preteen ,Lroducts LATIONS DEPARTMENT, 200 Bush 
NEWARK, N. J. Street, San Francisco. 
felephone Bigelow 3-4020 
‘ee 
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National Petroleum News 


Established February, 1909 


Published every Wednesday by 
The National Petroleum Publishing Co. 


WARREN C. PLATT, Editor and Publisher 
A. E. KRAFT, Treasurer 
V. B. GUTHRIE, Associate and 
Technical Editor 


V. C. REPPETO, Managing Editor 
Y. A. KOSKINEN, Advertising Manager 


Member of 
Audit Bureau of Circulation 
and Associated Business 


Papers, Inc. 
Publication office: 1213 W. Third St., 
Cleveland 13, Ohio, U. S. A. Telephone, 


CHerry 7672. Cable Address een 
Cleveland. Cable inquiries are answ 

by mail unless subscriber advances suffi- 
cient funds in American money to cover 
our cable cost. 
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Press Bldg., Telephone NAtional 3477. 

Tulsa 3, Okla., 904 World Bldg., Telephone 
3-7132. 

Los Angeles 14, 610-A Hillstreet Bldg., 
Telephone VAndike 2845. 

Chicago 5, 59 E. Van Buren Street, Tele- 
phone HARrison 5901-2-3. 


Subscription rate $5 per year in United 
States, Mexico and Pan-American Countries; 
$6.50 in Canada and Foreign Countries, 
Current copies 20 cents, except special 
issues; back copies more than two months 
old 30 cents per copy. 
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Classified Rates 





“For Sale,” “‘Wanted to Buy,” “Hel; 
Wanted,” “Business Opportunities,” 
“Miscellaneous” classifications, set in 
type this size without border—15 cents 
a word. Minimum charge, $4.00 per in- 
sertion. 

“Position Wanted”—10 cents a word. 
Minimum charge $1.50 per insertion. 

Advertisements set in special or 
with border—$5.00 per column > 

Copy must reach us not later than 
Saturday preceding date of issue. 

All classified advertisements are pay- 
able in advance. 

No agency commission or cash dis- 
counts on classified Advertisements. 
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This index is published as a convenience to the 
reader. Every care is taken to make it accurate, 
but National Petroleum News assumes no re- 
sponsibility for errors or omissions. 


Badger & Sons Co., E. B. 32-33 
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Pennsylvania Rubber Co. .......... 43 
Phillips Petroleum Co. 21 
Platt’s War Oil Communication Services 49-54 
Republic Oil Co. ] 
Southeastern Oil Co. 47 
Standard Oil Co. of Calif. 4l 
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ABOUT OIL PEOPLE 





J. R. Carringer, 
vice president ot 
Standard Oil Co. 


(N. J.) was recently 
honored at the semi 
annual conference of 
supervisors and fore- 
the New 
Jersey refineries at 
Elizabeth, N. J., 
of 10) 


years with the com- 


men ot 


on 


completion 


x" 


Mr. Carringer 





pany. 
Mr. 
joined the company 
in 1903, working in a tank car 
shop. He was named general 
intendent of the Bayway, N. J., 
in 1921 and assistant general manager 
of all New Jersey refineries in 1933 and 
subsequently became general manager of 
manufacturing operations. 


Carringer 


repail 
super- 
refinery 


He was elected a director of the com- 
pany in 1940 and became vice president 
in 19438. 


Holiday greetings have been received 
by NPN from Sreepaty Bros., Bezwada, 
India. The greetings postmarked Dec. 
31, arrived in Cleveland April 15. 


S. B. Irelan was elected president and 
director of Cities Service Gas Co. at a 
recent meeting of the board of directors 
following the resignations of H. R. 


Straight, president and director, and 
A. W. Ambrose, vice president and direc- 
tor. 


Mr. Straight said that his increasing 
duties as president and those of Mr. Am- 
brose as executive vice president of Cities 
Service Oil Co. in its expansion of diversi- 
fied oil production, refining and market- 
ing activities, would take all their time. 
They will continue in their offices of 
Cities Service Oil Co. 

For the past 35 years Mr. Irelan has 
been associated with various subsidiaries 
of Cities Service Co. He has been vice 
president in charge of property valuation 
and refinancing of subsidiary public utility 
companies of Cities Service Power and 
Light Co. for the past several years. 


Kenneth A. Ackley has been named 
chief oil scout of The Carter Oil Co., 
replacing Wayne W. Breedlove, who has 
resigned to accept a position with the 
Mid-Continent Map Co. Mr. Ackley, 
with Carter since 1937, was employed in 
sub-surface geological work in Oklahoma 
and Illinois until transferred to Baton 
Rouge, La., where he has been crude 
oil scout since 1942. 
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W. 
Service 


Glahn, district man _ for 
Oil Co., Midland, Tex., 
for the past year, has resigned to be- 
an independent operator. Mr. 
who formerly was connected 
company at Fort Worth and 
with Cities Service 
Territories Illumi- 
14 


John 
Cities 


come 
Glahn, 
the 
Houston, 
the 
Oil 


with 
has been 
Indiana 


Co. for 


and 
nating vears. 
we 2 2 


J. C. Williamson, district geologist 
in West Texas and Southeast New 
Mexico for Phillips Petroleum Co., has 
opened an office in Midland, Tex., to 
practice as a consulting geologist. 


Ed A. McCullough, member of 
Phillips’ scientific staff, is acting dis- 
trict geologist since Mr. Williamson’s 
resignation. 

e bod ° 


C. P. Watson of Seaboard Oil Co. was 
elected president of the Oil Producers 
Agency of California at its annual meet- 
W. C. Whaley of 
first 


ing in Los Angeles. 
elected 


Barnsdall Oil was vice- 
president, H. E. Woodworth of Safe 
Oil second vice-president, R. H. Garri- 
son of Hellman Estate, third vice- 


president, and C. C. Sprice of Republic 
Oil, fourth vice-president. Rush M. 
Blodgett of Blackfoot Petroleum was 


re-elected executive vice-president. 


o Q o 


e Be 


Maj. Jerry Sadler, former railroad com- 
missioner of Texas, has been awarded the 
Soviet decoration of Order of the Father- 
War, 


friends have learned. 


iand’s second class, Austin, Tex., 


Maj. Sadler, who has been in the Per- 
sian Gulf area expediting war supplies to 
Russia, was among the officers and fou 


enlisted men decorated by the Soviet gov- 
ernment, 


vo ° © 


I. E. Swensrud, with W. H. Barber 
Co. for the past three years, lately as 
territory salesman, has left for military 
S. E. Rice, formerly an official 
of National Auto Supply Co. and more 
recently owner of the S. E. Rice Acces- 
sory Co., Rockford, Ill., is now with the 
Barber Co. as special representative. No 
replacement has as yet been made for 
Mr. Swensrud. 


service. 


o ° o 


Winston P. Henry, independent oil 
operator, has been named director of 
Houston’s Fifth War Loan drive, June 
12 to July 8. Mr. Henry also served as 
director of the Fourth War Loan when 
more than $79,000,000 in government 
securities were sold. 





Joseph M. Alexander of Globe O 
Refining Co.’s Chicago office whol 
order and shipping department, wh 
cently passed his pre-induction phy 
examination, is awaiting notification 
the Army to report. 


Q cod Co 


Luther Williams, assistant advert 
the Mid-Continent | 
and editor of The Diam 
employe magazine, has resigned t 


manager of 
leum Corp., 


cept a position as junior account ¢ 

tive with the Griswold-Eshleman ( 
Cleveland, Ohio, advertising agency, 
Mr. Williams has been identified th 
numerous civic projects in Tulsa and the 


highlight of his civic recognition cam: 
in 1936 when he received the city’s 
“Distinguished Service Award” for his 
direction of a campaign which led to 


the city’s model street marker and identi- 
fication He served two terms 
as a director of the National Junior 
Chamber of Commerce. 


system. 


o se ° 
Service awards for 25-vear or longer 
service with The Texas Co. were pre- 


sented to 97 company employes at a 
dinner of the Texaco Old Timers Club 

J. Sayles Leach, club vice-president 
presented the awards, and A. M. Dono- 


ghue, president, presided. Twenty 
awards went to employees complet- 
ing 30 years and 77 to 25-year men. 


It was announced that 2800 emplovees 


had completed 25 or more years of 
service with The Texas Co.; 594 have 
completed 30 years or more; 113 mor 


than 35 years; 9 40 vears or more, and 
one, Ira McFarland, comptroller has 42 
years’ service. He joined the compan 


on its organization in 1902. 


2 2 


We Ay 


issistant 


Clarisey, 
district 
the So- 
cony-Vacuum Oil 
Co. Grand 
Rapids, Mich., since 
1939, has been ap- 


manager of 


Inc., in 


pointed western dis- 
trict manager of the 
company. His ter- 
ritory includes west- 
Michigan. He 


joined the company 





em 


Mr. Clarisey 


in 1927 as sales man- 
iger in the Soo and 
was promoted to zone manager in 1935 

Mr. Clarisey succeeds L. B. Page, wh 
has been granted a leave of abse1 to 
join the U. S. Navy as a lieutenant, sta- 
tioned in Washington, D. C. His 
district manager 1S 
William Banninga, who during his 10 
with the company held nu- 
territorial responsibilities 
served in supervisory capacities { 


suc- 
cessor as assistant 
vears has 
and 
the 


merous 


past two years. 
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YESTERDAY 


good gasoline pumps 


Oficial U.S. Marine Corps Thoto. 





bono- 


\ 
) 
TOA) | 


| ; 
shells to pound the enemy... tomorr 


te } | 
Wen the first shots of war rang out, the production of precision the fim 
; ' ' d 


made M & S pumps went out for the duration. Today our skill, pro- 


t 
; } 
ductive equipment, and “know-how” are producing shells for our pumips\ma 
AY | 


boys to pump into the enemy. 


But to the service station operators throughout the nation, M & § 
pumps are still on the job... fueling the vital transportation units 
of the Nation. Thousands upon thousands of these sturdy pumps of 
yesterday are giving unfailing service without breakdowns, without 
need of spare parts, without unnecessary replacements. 

And when peace comes again, tomorrow’s M & S pumps will be the 
finest we’ve ever made. Pumps with more eye-appeal and greater 
visibility. Pumps that display and help sell other products. Pumps 
that “fill °em up faster” to save customers’ and attendants’ time. 
Pumps that last longer and can be kept cleaner. 


MARTIN & SCHWARTZ 


SALISBURY, MARYLAND 
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FLEET WING 


PRODUCTS | —— Bi is 



























| 


THE BAYONET— 


Y 
WAR WEAPON 4 OF THE OIL 


INDUSTRY 


W arte driving restrictions—infrequent use of cars, : 
short trips, slow speeds, subnormal engine temperatures— | 
; are direct causes of more than usual engine wear and damage. 
sata Under these conditions, engine acids and varnishes, carbon 
aie ee and sludge formations are more prevalent than ever before. 
| Today, engine sludge is one of the most active saboteurs of 
America’s transportation system. 


aig ee 
¢ 


Ms aa 


Be as The oil industry from the top right down to the man at the 
pump has the responsibility of awakening America’s car 
drivers to the danger, and furnishing remedies. 


pram ioe 


A sensible and practical way to start is with the oil bayonet— 
the oil dip stick that shows oil level and often discloses the 
presence of abrasive grit and droplets of water. Where there 
is water (and regardless of quality of oil used), there is every 
chance of sludge formation being present to waste power and 
gasoline, and ruin engines. 


It is a big job for the whole oil industry—this conservation 
of America’s cars and motor fuels. The practical way to 
tackle it is really to help the service station man who talks 
right to the car owners and does the servicing and maintenance 
jobs. 


Fleet-Wing, this Spring, through its independent jobbers, 
is giving every Fleet-Wing dealer technical information and 
graphic, point-of-sale display material to support an anti- 
sludge campaign that is timely, patriotic—and, incidentally, 
profitable to every jobber and the dealer who takes advantage 
of this opportunity. 


GASOLINE POWERS THE ATTACK — DON’T WASTE A DROP 


EMS 
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“DOUBLING” 
In Oil For War 


~d 








toluene plants of the oil companies, built to make mate- 
for the manufacture of TNT explosive, have so fully met 


vartime need that a substantial portion of the output 
ost plants has been diverted for use as a blending 
t to improve the qualities of aviation gasoline. The 
ssing of the toluene for this second wartime use is not 
yed except that the treating is less rigid since a nitra- 


TECHNOLOGY 








tion grade is not required. Typical of the wartime toluene 
plants is that of Shell Oil Co. Inc. at Dominguez, Cal. In 
the extractive process the toluene cut is distilled from an 
effluent from the refinery hydroforming unit; the toluene is 
solvent extracted from this cut, then fractionated from the 
solvent and washed and treated to the required stage 
of purity for blending in 100-octane gasoline 














Receives Hanlon Award 
For Plant Design Economies 





Meinhard H. Kotzebue 


en recipient of the Hanlon honor award sponsored by the Natural Gaso 
line Assn. of America is Meinhard H. Kotzebue, president of the Gasoline 


Plant Construction Corp. In making the award April 13, at the association's an 
nual meeting in Dallas, N.G.A.A. President James W. Vaiden said: “His foresight 
and practical engineering judgment in the design and construction of plants mad 
possible savings in production costs and corservation of natural rescurces on a 
scale hitherto impossible by other means.” Donor of the Hanlon aw ird is E. I 
Hanlon, Tulsa, pioneer in the natural gasoline industry 


Mr. Kotzebue. a native cf Texas and an engineering graduate of Texas A. & M 


College, was an officer flier in the first world wat After working several years 


in design engineering in Oklahoma, he moved to Houston in 1937 ind organized 
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a refinery managers are already 
running into difficulties in holding 
it maintenance work to the schedules 
up, due to the loss of men from the 
tenance crews into the armed serv- 
Moreover, they believe this con- 

n may lead to increasing the down- 


of refinery units this summer to 
extent their output of aviation gaso- 
may be affected. 


1 anticipation of such a situation, 
plants are now revising their down- 
schedules to stagger this work to 

reater degree and spread out more 

ily the 


maintenance 


services of 
In asking for 
ferments for the men they feel they 
not replace, 


demands on the 


cCTeWS. 


the companies are em- 
sizing to their local draft boards the 
rtance of the maintenance and re- 
work in keeping the plants operat- 
it highest efficiency. 
The Refining Division of the Petro- 
Administration for War has also 
recognized the condition brought about 
by the shortage of men. 
It has suggested in certain critical areas, 
“pooling” of the 


leum 
maintenance 


maintenance 
from several or all companies. 


men 

Large- 

d crews could thus be built up and 
ient numbers could be assigned to 

plant its units were down that 
necessary inspections, cleanout and 

her maintenance could be done quick- 
» get the plant back on stream. 


when 


Big Units Coming Down 


upled with even the present short- 
of maintenance men is the fact that 
many of the units coming down over the 
few months will be large installa- 
tions using new processes. It will take 
more time for the crews to go over 
units than is normally allowed for 
shutdown 
Plant that, on 
of the new catalytic cracking units, 

ll take 200 or 300 men to go over 
and 


time, or larger crews. 


superintendents say 


finish the required mainte- 
work in two or three days. Units 
type will have to be shut down 
st three or four 


maintenance 


times 


work. 


a year for 
Extending 


ne the unit is down will substan- 
iffect the re finery’s output of avia- 
isoline, it is said. 

the large capacity combination 


distillation and catalytic cracking 
} 


one company, show it 


lly takes from 5 to 7 days of down- 


records 
rdinary maintenance and repair 


1944 


Shortage of Plant Maintenance Men 
Threatens Aviation Gasoline Output 


Due to 
the present personnel, it 
now takes 18 to 21 days for the same 
work to be done. 

The new type of processes, with their 
highly 


on a regularly scheduled basis. 


shortages of 


involved mechanical operations, 
automatic recording and control and so 
on, have greatly increased the mainte- 
requirements. Even 


war the time had passed when 


nance 
a rela- 
tively few men who were “jacks of all 
could handle all the 
repair and cleanout work when a unit 
was While 


how 


trades necessary 


down. fewer experienced 
operators are required to run the 
units, the number of 


their maintenance has 


men necded for 
proportionately 
increased. The manager of a plant with 
600 that maintenance opera- 
tions required 50% of the technical man 
there. 


men said 
powcr 

Experienced workers from a number 
of highly skilled crafts must be included 
in the maintenance crew of the modern 
refinery. Among them are boiler makers, 
all-around brick 
high-pressure vessel welders, electricians, 
instrument men, all recog- 
nized as critical occupations by the Wan 
Manpower Commission. The non-criti- 
cal occupations include carpenters, pipe- 

Re- 
thre: 
craft 
for efficient plant maintenance work and 
that the most experienced in their craft 
are not fitted to substitute for a worker 
from another craft. These technicians 
have to have helpers to work efficiently 
and as provided by union rules and the 
helpers have to be trained. 


machinists, masons, 


and repair 


fitters, insulators, crane operators. 
finery operators say that it takes 
to four years to train men in one 


Many Lost to Draft 


Under the present status of the draft, 
the companies in most cases are holding 
the men in their maintenance crews in 
the critical 
losing the 


occupations; but 
workers in the 


they are 
non-critical 


group and also the helpers in both 
groups. The loss of sufficient workers 
in any group slows down the mainte- 


nance work. However, the managers am- 
armed serv- 
proportionately higher if 
is extended to take in men 
Due to the 
length of training required, a good share 


ticipate their losses into th 
will be 
the draft age 
from 26 to 30 years of age. 


ces 


of the men in the maintenance crews are 
in this age group. 

In making their representations to the 
draft boards for the men they feel th V 






before the 








cannot replace, the oil companies are 
pointing out the 
their work 


character of 
contributing to the output 
They certify that 
these men are as important as the plant 


essential 





of aviation gasoline. 









operators in maintaining high output. 

Among the the oil companies 
are taking on their own initiative to 
labor bottleneck this 
because of the shortage of maintcnance 
men are the following: 





steps 






avoid a summer 







Companies operating more than one 





coordinating the downtime 
schedules of all the plants, so that all 
available men thrown 
single unit when it is pulled down. 

They are 
downtime 


refinery are 






can be onto a 






regular 
though 
units have to come down for emergency 


maintaining the 





schedules even some 






repairs. In such cases they are making 


only the 





necessary repairs and post- 





poning the metal inspection and other 
regular maintenance work on the unit 
until the scheduled time. 

The trained and experienced men in 









the crews are being assigned where they 
can 
pacity 
workers. 

Several practical objections are seen 
to the proposal for pooling maintenance 
work for plants in a given area. 
refinery managers believe difficulties will 
be encountered through the fact the 






serve in more of a supervisory ca- 





and also aid in training other 








Some 








men belong to. different unions, some 
to company unions and others to A. F. of 
L. and C.1.O. unions. Another ob- 






jection cited is that all outside plants 
would be “new” units to the mainte- 
nance men and their work would be 
slowed down as compared with the 
time on the units in their own plant. 
It is also pointed out that the mainte- 
nance crews, as now organized in most 











plants, are busy on necessary work all 
the time and that to dispatch them to 
work in other refineries would disrupt 
a good deal of work in their home plant. 

Some of the large refinery contracting 
firms are considering organizing crews 
and taking over the maintenance work 
for a group of plants in a given area, 
which would be done on a_ contract 
basis with the oil company. It 
lieved that difficulties with the 
might be thus avoided and the contrac- 
tors think, since much of the work of 
constructing the wartime plants has been 
completed, they can find and train men 
capable of much of the routine main- 
work. 














is be- 





unions 








tenance 
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NPN Presents Exclusive Series on Process Engineering 


Articles by Well-Known Authority in Petroleum Refining Field 
Will Deal with Improved Methods for Correlating and Predicting 
Fundamental Data Required for Design of Modern Refinery 


7” RECENT YEARS there have 
been many improvements in meth- 
ods of process analysis and design. 
Empirical formulas of restricted ap- 
plicability have been replaced by 
fundamentally sound _ relationships 
which are valid for all types of sub- 
stance over wide ranges of conditions. 
The results of these methods in many 
cases are limited in accuracy and re- 
liability only by the accuracy of the 
fundamental physico-chemical data 
employed in their application. 

For example, excellent fluid flow 
relationships are available for calcu- 
lating pressure drops and sizing lines 
and valves under all types of process 
conditions. Similarly, heat transfer 
coefficients are accurately expressed 
by equations applicable to the design 
of heat exchangers, condensers, cool- 
ers and the like. However, the value 
of all this development is lost if in- 
accurate physico-chemical data are 
employed in these fundamental meth- 
ods. An erroneous density or viscosity 
value may result in a control valve or 
pump just as inoperable as though the 
fundamental principles of fluid flow 
had never been studied. 

Elaborate and reliable methods 
have been developed for calculating 
the number of theoretical plates re- 
quired in distillation, absorption, and 
stripping. Yet errors in the relative 
volatilities or vaporization equilibrium 
constants used in these methods may 
lead to completely inoperable results. 
In this connection much confusion 
exists in the interpretation of the re- 
sults of operating fractionating equip- 
ment [In terms of plate efficiencies. 
The plate efficiencies calculated from 
a given set of operating data are to a 
large extent dependent upon the 
vaporization equilibrium constants em- 
ployed. The fact that different in- 
vestigators assign different values to 
these constants under identical condi- 
tions has seriously interfered with the 
development of useful generalizations 
relating plate efficiencies to factors of 
plate design and the physico-chemical 
properties of the fluids. 

It seems to be the lot of the process 
engineer that in every new project 
there should be numerous physico- 
chemical properties for which no 
direct data are available and which 
must be estimated in one way or 
another in order that the design may 
move forward. Experimental deter- 


mination of many of these properties 
requires 


precision technique and 


equipment not ordinarily available to 
the engineer and becomes all but im- 
possible for unstable organic com- 
pounds, particularly at elevated tem- 
peratures and _ pressures. 

Because of the widespread import- 
ance of this problem of missing data, 
the University of Wisconsin has for 
the past 18 months directed a portion 





K. M. Watson, Ph. D., co-author of 
the series of articles on process en- 
gineering data, supervises petroleum 
research at the University of Wis- 
consin. At present Professor of 
Chemical Engineering at the Univer- 
sity, he has had extensive experience 
since 1930 in the petroleum industry, 
with Gulf Oil Corp. and Universal 
Oil Products Co. He has also been 
associated in a technical capacity 
with many important war undertak- 
ings, including the Neches Butane 
Products Co. 


of the graduate research program 
in chemical engineering toward the 
development of improved methods for 
correlating and predicting the more 
important fundamental data required 
by process engineers. This study was 
incidental to a_ research program 
chiefly concerned with catalysis and 
kinetics which was made_ possible 
through the support of the Wisconsin 
Alumni Research Foundation. The 
work on process engineering data 
will be reported in a series of orig- 
inal articles to appear each month in 
the Technical Section of NATIONAL 
PETROLEUM NEws. 


The developments described — in 
these articles are of particular interest 
to the petroleum industry because of 
the attention devoted to the proper- 
ties of mixtures and solutions at high 
temperatures and pressures. How- 
ever, for the most part the methods 
are general in nature and may be 
directly applied to many organi 
materials other than hydrocarbons 
For this reason the original papers arc 
written as a series of research reports 
in which fundamental methods ar 
developed and their application to 
general process engineering problems 
discussed. At a later date it is hoped 
to present design charts which have 
been developed for the specific appli- 
cation of these methods to hydrocar- 
bons and petroleum fractions. 

The first paper in the series, which 
appears in this issue, page R-258, is 
“Vapor Pressures and Critical Proper- 
ties of Organic Compounds,” by B. 
W. Gamson and K. M. Watson. In it 
are developed improved methods for 
estimating the vapor pressures and 
critical constants of a variety of or- 
ganic compounds. The second article, 
to appear in the June 7 issue, presents 
a critical review of the thermal 
properties of the hydrocarbons and 
improved correlations which are ther 
modynamically consistent and based 
on the most recent data arrived at by 
spectroscopic and statistical methods 

The third article, to appear in th 
July 5 technical edition, presents a 
simple method for arriving at useful 
approximations to the heats of forma- 
tion, absolute entropies, and heat 
capacities of organic compounds. By 
these methods it is possible to calcu- 
late heats of reaction and reaction 
equilibrium constants with no direct 
data other than the structural formulas 
of the compounds involved. 

The next two articles will deal with 
the thermodynamics of solutions at 
high pressures. 

In later articles a generalized corre- 
lation of viscosities in both the liquid 
and vapor phases will be presented, 
followed by the report of an experi- 
mental study of flow through granular 
beds. This later work is directed 
particularly at the pressure drop and 
distribution problems encountered in 
fixed catalyst beds and includes a 
study of the effects of methods of 
packing on the pressure drops ob 
served with a variety of different 
particle shapes. 


See Page R-258 for First Article—"Vapor Pressures and Critical Properties of 





Organic Compounds" 
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ortable Pipeline 


How Systems Are Laid Out, Pipe Strung, Pumping Stations 


Signal Corps Photo 


Operated by Army Crews to Supply Gasoline to Troops as 
They Advance to Front Line Positions 


HE U. S. Army’s portable pipeline 
has had its trial by fire and is now in 
many battlefronts, transporting 
gasoline from advance supply bases to 
troops in the front lines. It is truly a 
“portable” line. All its parts have been 
designed so that it can be laid on the 
surface of the ground at the rate of up 
to 30 miles a day. The 4-in. line which 
s mostly used supplies as much as 4800 
barrels a day of gasoline at pressures 
ranging from 200 to 600 pounds per 
square inch. 

The 20-ft. joints of spirally welded 
pipe weigh approximately 100 pounds on 
the average and are easily carried by one 
man, who needs only a wrench to couple 
me joint to another by means of a flex- 
ible coupling. Regular troops can do the 
work, under blackout 


without special training or equipment. 


ise on 


even conditions, 
Pumping units are mounted on skids, 
mplete with a complement of regulator, 
relief and control valves, and hauled into 
position by truck or tractor. The unique 
mechanical feature of the system is the 
throttling by means of 
which the pressures in the line are used 
control the rate of flow, though the 
iutomatic regulation of the speed of the 
engine operating the pump. Thus flow in 
e can be turned on and off at the de- 
ery point just like a garden hose, 
vithout damage because of too great 
pressures, regardless of grade or length 
f the line. 


control valves 


] 
] 


The portable pipeline is the invention 
Sydney S. Smith, New York, manager, 
Products Pipe Line Department, Shell Oil 
( Inc. It was originally devised to 
sport gasoline over the Burma Road 
| was first used by the U. S. Army 
in the North African campaign. Mr. 
Smith and Shell Oil Co. gave the patented 
design and operating rights to the U. S. 
\rmy without fee or license for the dura- 
of the war, cooperating fully to im- 
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prove its features as military experience 
dictated their necessity. Although an- 
nounced in the summer of 1943 (NPN 
Aug. 4, p. 6), details concerning con- 
struction and operation have only recent- 
ly been made public by the Army. 

The pipeline is made up of standard 
units, each unit comprising a pump sta- 
tion and the required length of pipe to 
cover the distance to the next station. 
The line portion of these units is com- 
posed of four basic pipe sections and the 
combination of these sections in proper 
sequence permits the laying of the line 
over any type of terrain. 
sections are as follows: 


These _ basic 


Pipe Section consisting of a straight 
20-ft. joint of pipe. 

Valve-Pipe Section consisting of a 
straight 20-ft. joint of pipe con- 
taining a Wheatley 
rack type gate valve. 

Gate and Check Valve-Pipe Section 
consisting of a straight 20-ft. joint 
of pipe containing a Wheatley 
gate valve as above and a Wheat- 
ley self-cleaning rack type twin 
gate and check valve. 


self-cleaning 


Regulator-Pipe Section consisting of 
a straight 20-ft. joint of pipe con- 
taining a Wheatley gate valve 
with a by-pass around it. Mount- 
ed in the by-pass is a Hanlon- 
Waters double port spring loaded 
Regulator with Wheatley gate 
valves on either side. 


When the line is laid, block valves are 
placed every mile, or even closer at bad 
crossings, rivers, bad soil, and for other 
reasons. Sections of pipe containing twin 
gate and check valves are used as neces- 
sary on up-grades to provide suitable au- 
tomatic protection against runback in 
case of breaks or leaks. They also pre- 
vent accumulation of pressure through 
stations, where automatic controls have 


functioned to by-pass the station. The 
regular sections are used on long down- 
grades in direction of flow to prevent 
dangerous pressure build-up when the 
line is closed and normal flow interrupted, 
where ground gradient exceeds safe hy- 
draulic gradient, and where pressure re- 
duction is desired in normal operations. 

Pipe used in the line is the spiral weld 
type manuf«ctured by the Naylor Pipe 
Co., and tubular pipe manufactured by 
Youngstown Sheet and Tube Company. 
Thickness of pipe is No. 14 Old U. S. 
Standard Gauge, 0.0781 in., outside diam- 
eter at ends 4.5 in., with ends grooved 
in accordance with specifications set up 
by the Victaulic Co. of America for use 
with their couplings. Each length is mill- 
tested to 900 psi and certified for normal 
working pressure of 450 psi, occasional 
pressure up to 650 psi, and under ex- 
traordinary load to maintain up to 800 
psi without distortion. The steel must 
have approximately 53,000 lb. ultimate 
strength in tension, weigh about 4.2-4.8 
lb. per ft., and is spiral fusion welded. 
Safe suspensible length with pipe full 
of 0.75 gravity gasoline, including weight 
of one coupling per joint, is approximate- 
ly 650 ft. with safety factor of four. 

It should be noted that while 
the description contained in this article 
refers specifically to a 4 in. line and its 
corresponding pumping equipment and 
controls, a similar design for a 6 in. line 
with related equipment has also been de- 
veloped. The operating and control fea- 
tures of this larger line are identical to 
the 4 in. line discussed herein. 


Pumping Engines 


Pumping units, the heart of the pipe- 
line stations, consist of a Model K-42 
Buda 6-cylinder 4% in. bore, 4% in. 
stroke, 428 cu. in. displacement gasoline 
engine weighing 1800 lb. and a Fig. 1860 
gasoline, 4% x 6 gear-driven, duplex 
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Fig. 1—Schematic diagram of pumping 


station, showing: (l)—gate and check H | ease rome 


ae re. 1980 





valves, closed in normal operation, 











opened to by-pass station; (2) and (3)— 


























gate valves, open in normal operation, 


closed to by-pass station: (4)—high 


i 
: 
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pressure relief regulator; (5)—high suc- 








tion relief regulator; (6)—pump; (7)— 














engine; (8)—differential pressure throt- 
tle control; (9)—high suction pressure , | 
throttle control; and (10)—low suction | 


























SaTTERY 








pressure throttle control. Throttle con- 
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trols are shown in detail in Fig. 2. 
View below shows assembled pump 


station set up in yard of fabricator— 
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Hanlon-Waters, Inc., 





































































uble-acting reciprocating piston pump 
th power application from engine’s V- 
it, weighing 2000 Ib. In normal op- 
ition this unit delivers 200 bbl per 
ir of gasoline with a differential pres- 
re of 200 psi, requiring approximate- 
20 hp. The units are designed to 
intain this rate even when one or 
adjacent stations are out of service, 
two or four upstream stations operat- 
¢ at 150% of normal pressure, or with 
lifferential of 300 psi, and increasing 
the engine power required to 30 hp. 
Normal operating speed of the engines is 
1000 rpm and the units are capable of 
leveloping 53 hp at this speed. 





Thus it will be seen that conservative 
gn has been practiced throughout, 
which is deemed desirable considering 


the conditions under which the unit may 
h to operate. Comparatively light 
loading and low speed also make for 
] life and trouble-free operation, a 
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enna eueries espenanen Closeup (above) of throttle controls, by 
PRESSURE PRESSURE PRESSURE means of which line pressures are 
— used automatically to regulate engine 
J 

















speeds and rate of ‘low 


Fig. 2 (left)—Schematic diagram of 
engine control system 


very happy combination—for military re- 
quirements especially. 


Station Controls 


The system of controls, some of them 
long familiar in pipeline practice while 
others are unique, are especially com- 
bined to fit the needs of this particular 
application. Roughly, these may _ be 


DIFFER-~ 


grouped into pressure-relief valves and 
throttle-control valves. 

A schematic diagram of a station in- 
stallation is shown in Fig. 1. Point 1 is a 
ORIFICE unit-combination of two gate-valves 
VALVE with a check valve between them. Both 
gate valves normally would be closed 
with the station in operation and, if it be- 
came inoperative for some mechanical 
reason, they would be opened manually, 
and the check valve would permit down- 
stream flow, only, by-passing the station. 


To CARBURETOR] =Points 2 and 3 are gate valves in dis- 
BUTTERFLY VALVE 








THROTTLE CONTROL 


charge and suction lines, respectively; 
both are open in normal operation. Point 
4 is a high pressure relief regulator, open- 
ing at 650 lb. with increasing discharge 
pressure; Point 5 is a high suction-pres- 
sure relief regulator, opening with in- 
RELIEF creasing suction pressure ranging from 
VALVE 





350 to 400 psi, setting depending on na- 
ture of terrain. Point 6 is the pump and 
Point 7 the engine. 


Points 8, 9, and 10 (on the engine) 








HYDRAULIC ENGINE are engine governor controls, throttling 

ol in engine speed under conditions of high 

” cae RESERVOIR Pump CONTROL SYSTEM suction pressure, low suction pressure 
ee and differential pressure. The latter 


STRAINER keeps the station instantly ready to oper- 


ate when abnormal line conditions are re- 
lieved and serves to distribute the load 
between two closest stations when an in- 
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+ one idj 
tervening station has been taken off the prevents the pump “sucking the line dry”. and ne a ae = — os B 
line for some reason. When suction pressure falls, the val e sures along the grac ient or ‘ fe. (This a 
closes an amount sufficient to permit the type of solution is elemental and well ‘ 
Engine Governor Controls pressure to be maintained at 10-20 psi. known to pipe line engineers—Ed.) sta 
Thus, the pump operates always to re- Wherever the graphed line, as plotted ie 
The engine-governor controls, ‘affect- turn the same amount of liquid to the by the appropriate triangle from station = 
ing the throttle, are a closed hydraulic ae ot it ccemione point and pressure, extends to meet th: : 
aye, oo thaws in Fig. . A mnall Pump stations are generally placed 10 profile line, the next station should bs ee 
oil pump, designed to handle 1 gal. ool te apart, but this distance is varied located. Mill 
minute of S.A.E. 10 lubricating oil " .ccording to the terrain. A graphic so- “The functioning of the stations under S00 
anes Gua, & seemated on te — lution ordinarily is used to permit quick various types of operation is described a 
oe es ae _ ig gh location of proper points for stations and _ later, but it is important to note several ed 
erates the snagnene. oil ’ drawn arom “valves. Such a profile, exemplifying sev- points. It is necessary to rather ac une 
ones Saneeele and discharged til eral types of terrain, is illustrated in Fig. curately lay out the spacing of the sta Mil 
ng neoee Arb pores Sagar 3 and discussed by Shell’s engineers: tions because the operations of the sta sole 
operated throttling control valves. As the “The profile, which may be constructed __ tions are a direct function of the pressures nese 
engine rotates, the —— circulates oil at from military maps, surveys, or even from _ required by the line, which pressures ee 
+ en Seeos egy a8 spun aneroid readings compared against speed- in turn are determined by the lengt! eg 
cx cents needle-valve with booking a. ometer or pedometer readings, is used of the section and the terrain over in 
rangement. As engine speed mereases, as the basis. Some standard scale is used which it is laid. Moreover, becaus« vine 
oe ae the valve increases and in Fig. 3 the scale is 8 miles to the of the pressure limitation of the pipe es 
an, a0 Ge Gaghoage te sheotiie qroees inch, and 200 lb of hydrostatic pressure namely 650 psi, and the fact that the ion 
the throttle when engine speed reaches “in gasoline of 0.73 specific gravity per station just upstream from the tw oaks 
set value (usually 1000 rpm). The three inch was used as the vertical scale. (To inoperative stations, will be discharg Mile 
other diaphragm valves in series with construct such a scale, a 3.16 ft. column ing at a pressure just below this amount ieee 
ee gump Shere sad neodie-valve f gasoline equals 1 Ib of pressure, or it is necessary to observe certain condi Sa 
a ey 200 eiciceaty cop- cemneiine metric units may be used.) tions which would obtain if the flow wer hill 
able of further restricting the throttle “A flow rate of 200 bbl per hour was interrupted downstream on a decreasing er 6 
atjeatmnant. , used as the basis of design for the line. gradient. | “L 
a _ pening aanien’, affected by This is equivalent to a pressure loss of 20 “Stations should not be placed just point 
Genaties gootene, is edjncted to op- lbs per mile in 4 inch pipe, or 200 Ibs at the top ofa hill; an example of aii 
erate when the differential pressure across +. 410 miles. From these factors, the this is shown at Station 16, Mile 103 Thus 
ihe pump euseds 800 pei. In operation, triangle illustrated in Fig. 4 is construc- Here, if the pressure reducing sta- op 
it throttles the engine in such manner that 


the station adds a maximum of 300 |b. 
pressure to the suction pressure, what- 
ever the latter may be. At 650 Ib. the 
high-pressure by-pass (see Fig. 1) opens, 
permitting discharged liquid from the 
pump to circulate back to the suction 
side of the pump; as a result, suction 
pressure tends to approach discharge 
pressure, but, at between 350-400 lb the 
second by-pass valve, called the high suc- 
tion pressure relief, opens and equalizes 
discharge and suction pressures. 

The operation of the unit under the 
differential controller is such that when 
a downstream unit is shut down, the con- 
troller, working off both suction and dis- 
charge lines of the station, tends to op- 
erate the unit to a maximum of about 
150% of normal working pressure, or 300 
lb differential between suction and dis- 
charge, serving to distribute the load 
from the shutdown unit through the two 
preceding upstream units. Or if two ad- 
jacent stations are inoperative, the load 
normally carried by these units is dis- 
tributed to the four preceding stations, 
each of which operates with 300 Ib pump 
differential. 

The second diaphragm valve on the 
closed circuit oil system is set to operate 
at a pressure just above that of high 
suction pressure relief and is so adjusted 
that it will slow the engine to comfortable 
idling speed without the station doing 


ted showing pounds per sq in. vs miles, 


tion on the previous downgrade was 
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Fig. 3 illustrates the application of the modular system of hydraulic design ‘o dete 


waes on the fine, until suction pressures mine the location of pump stations and pressure reducing stations of an hypothetic 


Pump diffe 
at the station again fall towards normal 


® adjacent 


; pee aA pipeline. Detailed description of this application is given in text. Calculations 7 Mative, for 
operating conditions. based on rate of 200 bbls. per hour, equivalent to friction loss of 20 Ibs. per mile @y of the | 

The third diaphragm valve controls 4 in. pipe. Design is based on station suction pressure of 25 lbs. and pump differet 300 Ib c 
the station in normal operation. It is tig) of 200 pounds. Solid line depicts pressure characteristics of system wit! all i this in rv 
actuated solely by suction pressure and tions operating. Uniform broken line (------- ) depicts operation with single oa 
closes as suction pressure decreases. This out of service. Thus, with stations 3 and 12 inoperative, stations 1 and 2, anc , 

\ 
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idjusted to permit a_ greater pres- 
ire carry-through to Station 13, it 
vould be possible to move Stations 13, 
1, 15, and 16 further up the hill, placing ~ 
tation 16 at the brow of the hill at 


Fig. 4—Hydraulic Gradient Triangle. 
used to plot flow pressures along grad- 








e ae : ient or profile. Triangle is based on 

ibout Mile 105. In this instance if Sta- N pressure loss of 20 psi/mile, equivalent 

mn 16 was pumping through to Station to a rate of 200 bbl/hr for 0.73 gravity 
), discharging at 625 psi, and if the line gasoline in 4 in. pipe 





ere to be shut off against the flow at 
Mile 135, the pressure would rise to over 
00 psi at Mile 132 and would reach 
ie safe allowable pressure of 650 Ibs at 
bout Mile 109. This would require a 
pressure reducing station at or before 
Mile 109. However, the pressure reduc- 
tion could not be in excess of approxi- 
mately 100 lbs, otherwise Station 16 
could not pump through to Station 19; 
hence additional pressure reducing sta- 
tions would be required to protect the 
pipe further along. With Station 16 be- 
low the brow of the hill a single reduc- 
ing station at Mile 128 is the only re- 
quirement of the long downgrade from 
Mile 106. The same point is well illus- 
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trated at Mile 73 where any pressure LES. 
above that required to just get over the 24 6 8 © 2 #& % 16 2 @ 2 26 2 30 2 \ 
hill will be wasted anyhow at the reduc- a - . eemen a ———— 


ing station at Mile 81. 

“In the same general manner the 
points may be determined at which pres- closing the line at Mile 87 would cre- station as shown at Mile 81. The sug- 
sure reducing stations may be requisite. ate a hydrostatic pressure of about 1000 gestion is offered that more reducing 
Thus, at Mile 73 the suppositional pipe- |b, sufficient to burst the pipe. This can _ stations be used than are needed, because 
line descends a hill of such a height that be prevented with the pressure reducing the more valves installed, the less likeli- 






















































































a hood there is of failure and the less re- 
pairs will be required by each valve as 
a result of each one doing less work. 
625 me 

I's, The location of the second station and 

a? the setting of the high pressure throttle 

! be“ on the first station provides the rate con- 
| ~w trol on the line. They should be lo- 
425 325 | ~~ cated together so as to provide a 200 
. IM. | in“ bbl per hour pumping rate and nominal 

) | “4325 “J load on the engines of the No. 1 station, 

| = ‘ which must be kept running at all times. 

Sn Ld ! 7 Since part of the function of the first 
‘ 12 \ 425. InN Ph station is to fix the maximum rate of 
Sanat . pumping, it is advisable also to provide 

| / i OMT 18] a two-unit station at the second station, 

Tl 325 ! 16 — 19 then the rate is fixed by the pressure 
be : : pees pa drop across the first section of line. Al- 

il _* 15] EEE HEE: hed ternately the controls may be changed 
10) NF 5] SE i : on first station, but this is less desirable. 
pee ial : me + “After the line is in operation, slight 

i adjustments may be made to compensate 

13) SES : for minor errors in the location of sta- 

; Legend tions. This is very easy of accomplish- 

3 ment since any station can be moved to 

\/ (J= Pump Station any other point at any time.” 
@1=Pressure Reducing Station : 
te Special Construction Features 

Two points of care during construc- 

—————~ a0 100 120 140 tion are recommended by the designer: 
0 “Minor errors in design pressures cause 
no difficulty provided that due care is 

~ exercised in the placing of stations on 
" dete will each assume 50%, of load normally carried by 3 and 12, each operating with steep upgrades so that the suction pres- 


wi thetic map {ferential of 300 lbs. Broken dotted line (—-—- ) depicts operation with 
lations Of. adjacent stations out of service. Thus with stations 8 and 9, and 17 and 18 in- 
, aa “ative, four stations upstream from each group of shutdown units will each assume a ell Stet valve and thigh guc- 
- Here, the load normally carried by the units 8 and 9, and 17 and 18, each operating |'!®" san le. IE; Rate a er 
ith all st 4 900 lbs pump differential. This condition causes stations immediately upstream, [0M throttle. If it is not, the station con- 
le. statiot his instance 7 and 16, to operate with a discharge pressure of 625 lbs, maximum rol will be incomplete, for obvious rea- 
a 10 at safe working pressure of the pipe sons. The other point of care is that the 





sure created at each station by the previ- 
ous station is sufficient to operate the 
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reducing stations be located so that mini- 
mum energy is lost when the line is op- 
erating.” 

Given sufficient truck and 
force, there is no difficulty 
and having stations operating at up to 30 
miles a day. Operation of the units be- 
ing largely automatic, no pipeline-trained 
personnel is required at the station, and 
regular military personnel can do all the 
installing required. <A 20-ft 
joint, suitably equipped with pressure-re- 
ducers and nipples for attachment of 
hoses, could be the terminus of the line 
from which tanks of vehicles could be 
directly filled. Suitably 
tanks could also be used, to prevent need 
for continuous operation of the line at 
low discharge rates. 

In actual military operation it is logi- 
cal to conclude that a reversal of the pipe 
line would not be difficult if exigencies 
of the situation required a withdrawal 
of forces and return of stored gasoline to 
the original beachhead. 
time, and if water were available, even 
the line itself could be cleared of prod- 
uct and all equipment salvaged. 

The design of the whole system is 
based on the idea that pressures in a pipe 
line can be used to control functionally 
flow in the line so that it can be turned 
on and off at the delivery point just like 
a garden hose. 
level or unlevel, how long or how short 
the line may be. 

As long as normal operation continues, 


stringing 


laying line 


standard 


camouflaged 


Given sutticient 


This is regardless of how 


each station handles just the amount it 
receives and does it in one of two ways: 
(1) If upstream stations all are running 
then the individual station will operate at 
200 Ib differential pressure and the en- 
gine will throttle to the appropriate speed 
to handle fluid at the pressure. (2) If 
some of the stations are not running then 
the preceding upstream stations will as- 
sume part of the load of th 
tive units (not exceeding 2 
units), pumping at 150% of normal work- 


mopera- 


adjace nt 


ing pressure. 

For purposes of description, reference 
is made to Fig. 3 which illustrates the 
hypothetical operation of a line com- 
posed of 19 stations. Addition of more 
stations and line sections adds no more 
complications but neglects intermediate 
withdrawals. Intermediate withdrawals 
may be eliminated from further consid- 
eration at once since they actually sim- 
plify operations, functioning to reduce 
Shell’s engineers describe 
operating combinations as follows: 

Case 1 assumes all stations operating. 
The first station operates at 225 Ib dis- 


line pressures. 


charge, and each succeeding station op- 
erates on its low suction control, with a 
about 25 Ibs, the 
line resistance downstream at 200 bbl an 


suction pressure of 
hour providing a discharge pressure of 
225 lb. (In an intermediate withdrawal, 
downstream flow _ resistance-discharge 
pressure would drop; the engine then 
would run on the governor instead of 
throttling to suction, thereby limiting en- 
gine speed to permit pumping 200 bbl an 
hour maximum). 

Case 2 assumes Stations 1 and 2 are 
operating continuously and Station 3 
Station 1 operates at 325 Ib 
discharge; Station 2 with 425 lb discharge 
and its suction comes up to 125 Ib, each 
functioning on its differential control to 
limit the load to 150% of normal, thus 
distributing Station 3’s load to Stations 


l and 2. If all the remaining stations 


shutdown. 


were operating, the pressure characteris- 
tics of the line from Station 4 to the ter- 
minus would be as represented by thi 
solid line. For purposes of illustration, 
Station 12 is also shown out of service, 
with its load being carried by Stations 10 
and o8 

Case 3 assumes Stations 8 and 9 to be 

These two stations would nor- 
provide the 400 lbs pressure re- 
quired to move product at 200 bbl per 
hour through the line from Mile 53 to 
62. This 400 lbs is now 


dow nh. 
mally 


distributed 


View below shows 10,000 bbl. reserve tank “somewhere in 

Italy” which furnishes pumping stations with gasoline. At 

terminus of line gasoline can be pumped directly into tanks 
of vehicles or suitable camouflaged tanks 


equally between Stations 4, 5, 6, and 7 
each operating with 300 lb pump differ- 
ential. Note that the suction pressures 
of 5, 6, and 7 are respectively 125, 225 
and 325 lbs and the discharge pressures 
425, 525, and 625 Ibs. The same condi 
tion is illustrated with respect to Stations 
17 and 18, with the load distributed t 
Stations 13, 14, 15, and 16 in like manner 

The last possibility, Case 4 (not show: 
in Fig. 3) assumes a valve closed some 
in the line, as it might be if 
(1) enemy action ruptured the line, neces 
sitating throwing a loop around the dam 
aged area; (2) flow 


W here 


is following layin 
of the line; or (3) terminal point tank 
are full. On this instance the discharg 
pressure of the stations upstream fro1 
the blocked valve would gradually ji 
crease and if no relief were provided su! 
ficient pressure could be realized to ruy 
ture the pipe and damage the pump 
In order to prevent pump pressure fro1 
exceeding a set limit, a high discharg 
relief is employed (see Fig. 1), adjusted 
to open at approximately 650 Ibs, dis 
This rx 
lieving action places a heavy load 
the pump; however, the high suction 
lief opens when the pressul 
reaches 350 Ibs and the high suction co 
trol on the engine immediately thrott] 
idling speed.  Statio 
downstream from the blocked valve ar 
likewise reduced to idling speed by 


charging to the pump suction. 
suction 
the engine to 


tion of the low suction control. 

As soon as the block is cleared, hig 
pressure upstream passes to downstrea 
side of the formerly blocked gate, raisii 
suction pressure of the next downstream 
station. It immediately resumes pump 
ing. This lowers the pressure at tl 


adjacent upstream station as the fl 


commences across the opened bli 


valve until the upstream suction pressu 
bleeding through the by-pass check, is 


low enough to open the high-suc 


pressure throttle control and close 


high-suction pressure by-pass. Ther 
upon station resumes normal operati 
The consecutive reduction of pressure 
each upstream station has a similat 


fect and permits swift return to normal 
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Hanlon - Waters, 
warded the 
lary tor 


Inc., Tulsa, was 
Army-Navy “E” in Jan- 
outstanding production in as- 
embling pumping stations for the Army’s 
yortable pipeline. 


Last November, with only ten days 
f the month remaining, the company 
und itself far behind its quota be- 


1use of previous shortages of engines. 
With a supply of engines finally assured, 
he workers agreed to two 14-hour over- 
ipping shifts and the plant went on a 
28-hour day” 


juota LOO* 


—meeting the November 

In the picture to the right, Sydney S. 
Smith (left), designer of the system, con- 
ratulates C. L. Hill, tool crib foreman, 
nd Bus Tayrien, processing dept. fore- 
an, both with Hanlon-Waters. Below— 





mpany president M. F. Waters (left) 
nd Bert Sims (right), company em- 
ploye, hold the award flag, with Col. 


H. A. Montgomery standing behind it. 








nthusiastic cooperation and assistance from equipment 
pliers and Army engineers helped make the Army’s port- 
pipeline a success, according to Sydney S. Smith, de- 
er of the system. In developing the special equipment 
tired, assembling units, and working out other features of 
military pipeline he depended heavily upon their help. 
icknowledgment from Mr. Smith of the contribution of 
igencies is contained in his letter to the editors of NPN’s 
nical Section, after reviewing the article describing the 
He wrote as follows: 
rhe article you have prepared cn the portable pipeline is 
ially correct, but I feel that it does not give sufficient 
t to other pecple who have assisted in development of 
vhole project 
fanlon-Waters, Inc., Tulsa, were the 


prime contractors 


3, 1944 


Manufacturer Receives Army Award 
For Record in Assembling Pipeline Units 








Designer Credits Equipment Suppliers, 
Army Engineers for Pipeline Achievement 


and were responsible for proper assembly and packing of all 
material. They built all control equipment and assembled all 
Theirs was the actual job cf implementing the whole 
program. 


units 


“It should also be noted that all control equipment recom- 
mended to the Army and subsequently used was equipment 
ilready in current manufacture. This refers particularly to 
Victaulic joints, Naylor pipe, gate valves and check valves 
supplied by Wheatley Co., Gaso pumps, and Buda engines. 

“This whole job is a tribute to the way American manufac- 
turers cooperate, and to the understanding and ability of 
Army engineers who could visualize these units in operation. 
They were willing to take a chance early in the game that the 
whole project was workable and to purchase it in sufficient 
quantity to prove their judgment.” 
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Of Organic Compounds (Article 1 in a Series) 


Abstract 


Two forms of vapor pressure equa- 
tions are developed, one satisfactory 
for the range from 0.1 mm of Hg to 
above the critical point and the other 
from 0 - 100 mm of Hg. These equa- 
tions are applicable to all types of 
materials with errors generally less 
than 2% at pressures above 1 mm. 
For homologous series of organic 
compounds generalizations are devel- 
oped for the prediction of critical 
properties, liquid densities, and the 
constants of the vapor pressure equa- 
tions. For a member of the 15 series 
of compounds investigated these gen- 
eralizations permit estimation of a 
complete vapor pressure curve from 
a single experimental value such as 
the boiling point. 


OR problems of vaporization and 

vapor-liquid equilibria, it is frequent- 
ly desirable that vapor 
known with considerable accuracy and 
be expressed by mathematical equations 
valid over wide ranges of conditions. 
Accurate vapor pressures in the low pres- 
sure range are of particular importance 
in the thermodynamic relationships be- 
tween entropies in the liquid and gaseous 
states. Fundamentally sound equations 
such as that of Clapeyron involve other 
physical properties which are not gener- 
ally known ,and are difficult to evaluate. 
If these other properties are expressed 
through generalizations, the resulting 
combination of expressions becomes too 
complicated for engineering use 


pressures be 


Many empirical vapor pressure equa- 
tions and correlations have been proposed. 
In general, those equations which are 
simple and convenient to use are of 
limited accuracy and applicable ove 
only narrow ranges of conditions. The 
more rigorous empirical equations con- 
tain. many constants which 
evaluated from extensive 
on each material under consideration. 


must be 
measurements 


Extensive use has been made of lineat 
reference substance vapor pressure plots 
of the equal pressure type proposed by 
Duhring‘”) and the equal temperature 
type of Cox.(4) The latter plot is espec- 
ially convenient and, as pointed out by 
Calingaert and Davis‘2), results in lines 
which for an homologous series tend to 
converge at a single point. 
vestigators also proposed a convenient 
vapor pressure equation based on the 
Cox chart. However, the reference sub- 
stance method of plotting is accurate 


These in- 
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only when a reference substance is em- 
ployed which is closely similar in proper- 
ties to the material in question. This 
greatly restricts its usefulness and a gen- 
eral Cox chart such as that of Calingaert 
and Davis, in which many substances are 
plotted against a single reference sub- 
stance, is merely an approximation which 
in many cases leads to serious errors. 

An improved reference substance plot 
based upon equal reduced temperatures 
was originated by Gordon‘8) which is 
convenient and reliable for estimating 
heats of vaporization over wide ranges 
of conditions. The linear reduced refer- 
ence substance plots of Gordon are of 
higher order of accuracy than the Cox 
chart but still leave much to be desired 
when applied over a wide range of con- 
ditions to substances dissimilar from the 
reference. They implicitly assume that 
the reduced vapor pressure curves of all 
substances may be superimposed, where- 
as this is not true even for members of 
an homologous series such as the paraf- 
fins. For example, if iso-pentane is used 
as the reference, this method results in 
a concave upward curve for ethane and 
a concave downward curve for octane. 
The slope of the ethane curve changes 
from 0.955 in the region of p,=0.8 to 
0.869 in the region of p,=0.01. At the 
same points the slope of the octane curve 
varies from 1.13 to 1.19 respectively. 

The present investigation was under- 
taken in an effort to develop a method 
of plotting, or preferably an equation, 
which is more accurate over wide ranges 
of conditions and which can be used as a 
basis for an improved generalized correla- 
tion of the Vapor pressures of homologs 
such as was developed by Calingaert and 
Davis on the basis of the Cox chart. Ad- 
ditional methods for predicting critical 
properties were also studied because of 
the importance of these properties in 
practically all generalized correlations of 
physical data. 


Vapor Pressure Equation (High Range) 


Large scale plots of the logarithms of 
vapor pressure as ordinates against the 
reciprocals of reduced temperatures dis- 
close that such curves closely 
mate straight tem- 
perature is approached. At lower tem- 
peratures the actual curves deviate from 
the extrapolation of this linear portion 
downward. The 


approxi- 


lines as the critical 


and become concave 


*Department of Chemical Engineering, Uni- 
versity of Wisconsin, Madison. Dr. Gamson’s 
present address is Great Lakes Carbon Corp., 
Morton Grove, II. 








length of the linear portion of the curs 
diminishes and the degree of curvatur 
increases with increase in molecul: 
weight in an homologous series.  F‘ 
example, the plot for ethane is almo 
perfectly linear down to a reduced ten 
perature of 0.55 while that of octai 
begins to deviate where T,- is 0.70. 


After investigating many forms 
equations the following was selected 
most closely approximating the requi1 
ments of combined simplicity and acct 
racy for the range of vapor pressu:< 
above 0.1 mm of Hg. 


P A B 20(T,—b)?___ 
og p= — T e i 
aid T. 


where A, B and b are constants chara 
teristic of the substance. A complete 
table of nomenclature appears at the end 
of the paper. 


Equation (1) applied to the criti 
point gives 
20(1 b)? 
log p-=B—A-e 2 


Since the exponential correction term is 
found to be negligible at reduced tem 
peratures above 0.8, B=log p,+A and 
Equation (1) may be written as 


20(T,—b)? 
log p,= - -€... 3 


An advantage of the form of Equati 
(1) is that it extrapolates as a simpl 
relationship above the critical tempet 
ture for the vaporizati 
equilibrium constants for the low-boili 


evaluation of 
components of mixtures. 


Analytical evaluation of the thi 
constants of Equation (1) is difficult 
is best carried out by a semi-graph 


The 


prev iously 


method. vapor pressure data 


described, 
a logarithmic s 


pl tted, as 
vapor pressures on 
is ordinates and reciprocals of redi 


temperature on a linear scale of absciss 


The linear portion of this curve 
the critical point is then extrapolated 
to low temperatures. Since the 


ponential term of the equation is neg 
ible at high reduced temperatures 
slope of this line is the 
and the constant B is equal to (og 
pe+A. The constant b is then evaluated 
from a single vapor pressure value at 
temperature where the a 
vapor pressure curve differs significa 
from the linear extrapolation of the |! 
temperature portion. This differ 


constant A 


a low 
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is equal to the term e—20(T,—b)? from TABLE I—Vapor Pressure Constants 


which b is readily calculated. logiup in mm of Hg 
It is evident that this form of equation P.—mm Hg = T..—°K® A B b 
by seelf 3 enim: 2 oy Methane 34,810 190.7 2.3383 6.8800 0.000 
by itse t is not convenient or the im- Ethane 37,090 305.5 2.5728 7.1411 0.088 
terpolation or rationalization of frag- Ethylene 38,080 289.8 2.5463 7.1269 0.098 
mentary vapor pressure data and it is Propane . 33,210 370.0 2.6606 7.1819 _—— 
; ate . , bi " n. octane 18,700 569.4 3.2316 7.5034 2K 
not re ‘comme nded for this purpose. How Water 165-470 ost 4 5 1408 8 9810 0.168 
ever, if the constant b can be predicted Methyl alcohol 59,790 513.2 3.5876 8.3642 0.243 
by a generalized méthod the other two di ethyl ether 27,000 467.0 2.9726 7.4039 0.204 
constants may be evaluated readily from Acetone .. 35,720 508.2 3.0644 7.6173 0.180 
? ie Ammonia 85,350 406.1 2.9207 7.8519 0.163 
iny two vapor pressure measurement Methyl amine 55,940 430.1 2.9589 7.7066 0.239 
such as the boiling and critical points. Hydrogen cyanide 37,300 456.7 3.2044 7.7761 0.000 
Since methods are already available for Methyl chloride 50,010 416.4 2.7195 7.4185 0.052 
t these seine mami he these mett Carbon _ tetrachloride 34,200 556.3 2.7989 7.3329 0.158 
esumating critical constants, 1eS€ etw- Acetic acid 43.480 594.8 3.3908 8.0291 0.138 





ids in conjunction with a generalized -—— 
method of predicting b permit estima- °0°C = 273.2° K. 
tion of a complete vapor pressure curve 
from a single experimental value. It 
vill be noted that the exponential term 


TABLE Il—Comparison of Calculated and Experimental Vapor Pressures 


in mm of Hg 
Octane ————————__Chlorobenzene 








involving b is a correction which be- Temp—°K Cale. Obs. ‘Temp.—°K Cale. Obs. 
omes important only at low tempera- 563.2 17,230 17,150 632.4 33,900 33,900 
— "y : — al ansuniianes 2 543.2 13,060 12,980 533.2 9,690 9,650 
ures. For this reason high accuracy in 255'5 9696 9600 493.2 5.070 5055 
the evaluation of b 1S ordinarily not 503.2 7,020 6.950 413.2 931 939.5 
ecessary for applications at tempera- 473.2 4,110 4,100 353.2 145.3 144.8 
tures near the normal boiling point or 423.2 1,411 1,425 $13.2 25.9 26.0 
383.2 478 482 293.2 8.83 8.76 
cniueiina 343.2 118.6 117.9 273.2 2.53 2.52 
The constants of Equation (1) were as + ny 
- > f . , . a 293.2 88 45 
aluated for over 40 compounds, com- 963.9 141 1:39 
prising representative members of 15 938.9 18 ‘7 
rganic series and a few miscellaneous pcan Ai ethyl ether 
organic substances. The deviations Temp—°kK Gale. Obs. Temp—°K Caan. Obs. 
from experimental data were generally 508.2 35,720 35,720 467.0 27,000 27,000 
] 96 ‘ :. peel 493.2 28,830 28,960 453.2 21,910 21,900 
les an 2% -ssures Va x fro 
ms than for pressures vatying from 4039 21,200 21,280 413.2 11,070 11.080 
the critical down to 0.1 mm of Hg. 43379 10,530 10.560 373.2 4,822 4,859 
fable I indicates the range of the 9373.2 2,770 2,790 333.2 1,707 1,729 
mstants encountered for some typical 313.2 419.5 421.5 293.2 438.2 442.2 
: Tabl . he ri 278.2 89.5 89.1 243.2 36.4 37.6 
naterials. Table II is a comparison o 243 2 112 112 213.2 411 4.10 
the vapor pressures calculated from 223.2 2.39 2.40 193.2 0.6 0.6 
a Equation (1) with the experimentally 203.2 0.37 0.34 . . 
leter , oo (8) f ‘ Peony MIC: ° . ° 
en letermined value for a few typical TABLE |li—Physical Properties of Normal Paraffins 
and embers of different homologous series. 1 2 3 4 5 6 7 8 9 10 ll 
0,W, 
(ec) b A B 
Vz » Dow ~- > Paraffins Po 
por Pressures of the Paraffins iii ——— Mol. T,°R T.°R (ib) p/w /(e- (Ib) 
Atoms wet. sq in) g/ce mole) sq in) 
Since more data are available for 1 Methane 16.04 201.2 848 673 3.679 4.36 .000 2.338 5.166 
paraffin hydrocarbons than for any 2 Ethane 30.07 331.8 550 717 4.416 6.81 .088 2.573 5.428 
her series. these compounds are se- 3 Propane 44.09 416.2 666 642 4.803 9.18 .125 2.€61 5.468 
iti : os . 4 Butane 58.12 491.1 766 544 5.002 11.62 .166 2.767 5.502 
= ted as a reference to which the 5 pentane 72.15 557 847 482 5.128 14.07 .190 2.887 5.570 
perties of other homologous series 6 Hexane 86.17 615.7 915 433 5.216 16.52 .209 2.994 5.631 
m T . 7 »~ptane 2 366 973 396 5.25 18.94 .224 3.124 5.719 
be related. In Table III are listed Heptane 100.20 669 173 «6-396 =—5..290 
ee aa eee ee 8 Octane 114.22 718 1,025 362 5.340 21.39 .236 3.232 5.790 
sical properties of the normal parat- 9 Nonane 128.25 763 1,073 332 5.382 23.83 .248 3.298 5.819 
ontaining up to 45 carbon atoms. 10 Decane 142.28 805 1,115 312 5.414 2628 .258 3.407 5.896 
| constants b, A, and B of Equation 12 Dodecane 170.32 881 1,185 272 5.459 31.20 .275 3.637 6.07] 
re i Columns 9-11 and the or- 14 Tetradecane 198.38 948 1,248 244 5.483 36.18 .289 3.818 6.205 
set ee oS 16 Hexadecane 226.43 1,007 1,300 221 °5.48 °41.3  .300 4.006 6.350 
ding boiling points and critical 18 — Octadecane 254.48 1,060 1,345 202 °5.49 °463 .308 4.195 6.500 
1 erties in Columns 4-6. For the 20 Eicosane 28254 1,105 1,380 187 °5.5 *51. 315 4.403 6.675 
9 Yer . 259 67 9 4 5B ess °6 >< é 7 097 
r members of the series 25 Pentacosane 92.67 1,210 1,465 156 °5.5 64 329 4.834 7.027 
a mbers of the seri the se valucs 39 Triacontane 422.80 1,305 1,545 133 °5.5 °76 339 5.169 7.293 
sent merely a critical review of the 35 Pentatriacontane 192.93 1,385 1,610 120 °5.5 °Sss. 347 5.580 7.660 
ss lable data with consideration of the 49 Tetracontane 563.06 1,465 1,675 108 °5.5 °103 353 6.011 8.045 
1, tinuitv of the variations from = on 45 Pentatetracontane 633.19 1,540 1,740 100 °5.4 °118 358 6.358 8.358 


} lt not ee % » highe il- S ; ; ‘ 
pound inothe # The highe st boi °Based on experimental density questionable because near melting point 


paraffin on which complete vapor 
ure data are available is dodecane Reliable measurements of the critica! the constant b as a function of number 
; i was studied by Beale and Dock- temperatures and pressures of high-boil- of carbon atoms, in Fig. 1, with con- 
a These investigators also de- ing petroleum fractions were made by _ sideration of the vapor pressure data 
“ termined the initial boiling points of | Roess(1®) in a continuous flow appar- of Beale and Docksey on high boiling 
at A several lubricating oil fractions over atus. These and other data were used fractions. The constants A and B were 
\ ranges of pressure. Interpretation as the basis of general correlations of | then evaluated from the estimated criti- 
lh ' these latter data is made somewhat critical temperature and pressure by cal properties and the boiling point: 
lu difficult by the significant widths of Smith and Watson(11) (12) from which _ listed by Doss‘5). Since some of these 
a boiling range of the fractions and the the critical properties of Table III were data are obviously inconsistent with each 
7 mpanying influence on the slope calculated. The vapor pressure con- other, the values reported in Table III 
. ' the vapor-pressure-temperature re- stants of the high-boiling paraffins were are smoothed average results obtained 
rel nship. then arrived at by extrapolation of by plotting the properties against num- 
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ber of carbon atoms. 


The resulting vapor pressure equa- 
tions are in close agreement with the 
experimental data on the paraffins up 
to octane. For the higher paraffins the 
rate of increase of vapor pressure with 
temperature is scmewhat less than that 
reported by Beale and Docksey for 
dodecane but greater than they found 
for the higher-boiling lubricating oil 
fractions. In general the results of the 
equations are intermediate between the 
graphical extrapolations recommended by 
Docksey and Beale(!) and by Coats and 
Brown(3), 


The boiling points and critical tem- 
peratures of the paraffins other 
organic compounds vary considerably 
with isomerization. Although there is 
indicated a small corresponding vari- 
ation in the vapor pressure constant b 
the effects of these variations are prob- 
ably within the errors of the method. 
Similarly, the critical pressure is little 
affected by isomerization. 


and 


This is evi- 
denced by the following values reported 
in atmospheres by Doss(3) for various 
isomers: 


similar applications to the gaseous phase 
deviations from Equations (4) or 
(5) are generally less than 5% over wide 
ranges of conditions, up to and including 
the critical point. At reduced tempera- 
tures below 0.65 and at pressures not 
exceeding 10 atmospheres the expansion 
factor is satisfactorily expressed by the 
following equation: 


w =0.1745—0.0838 T,,. 


and 


(6) 


Liquid densities at moderate tempera- 
tures are readily calculated from Equa- 
tions (4), (5) and (6) if one experimental 
available to establish (9,/#,) 
and the critical temperature 
is known or estimated. At high tempera- 
tures and pressures the general “ 
chart(13) must be used instead of Equa- 
tion (6). 

In columns (7) and (8) of Table III 
are values of (?:/@,) and (v,“,) for the 
paraffins, calculated for the most part 
from the densities of Doss(5). The val- 
ues for methane are based on the criti- 
cal density because of the uncertainty of 
the densities reported near the normal 
boiling point. It will be noted that the 
values of (v,“:) increase linearly with 


value is 
or (v,%,) 





n. Butane 
n. pentane 
n. hexane 


37.47 
33.0 
29.5 


Isobutane 36.9 
isopentane 32.9; neopentane 33.0 
3 methylpentane 31.9; neohexane 30.0 





For the series of compounds investigated 
it appears that the variations in critical 
pressure with isomerization are almost 
within the probable errors of the meas- 
urements and may be neglected as 
working approximation. Accordingly. it 
may be assumed that the values of 
b and p. in Table Il and Fig. 1 are 
also applicable to the isomeric paraffins. 
Complete vapor pressure equations may 
then be derived from knowledge of the 
boiling points and critical temperatures 


a 


Liquid Densities of the Paraffins 


It was developed by Watson(3) that 
the densities of all liquids investigated 
are satisfactorily related to temperature 
and pressure by the following equations 

P = (pi/wi)w (4) 

or v0=(0,0,)/w (5) 

where ?=density at temperature T and 
pressure p 


molal volume at temperature 


T and pressure p 

“expansion factor” at temper- 

ature T and pressure p 
(P:/@,) and (v,,) constants, character- 
istic of the substance under considera- 
tion and determined from a single value 
of P; or ©; and the corresponding value 
of “; at some temperature T, and pres- 
sure py. 


The expansion factor © is expressed 
graphically as a function of reduced 
temperature and reduced pressure which 
is substantially the same for all sub- 
stances at conditions not too close to 
the melting point. The accuracy of this 
application of the theorem of corre spond- 
ing states is 


considerably higher than 
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the number of carbon atoms while 
p,/,) tends to approach a constant val- 
ue. The density data up to tetradecane 
are satisfactorily represented by the fol- 


lowing equation 


(v,,) =1.88+4+2.44 ne 


where 
nc=number of carbon atoms 


For higher molecular weight com 
pounds the reported densities are always 
lower than calculated by Equation (7) 
ind tend to be erratic and inconsistent 
each other. Since the validity of 
Equation (6) has been verified from 
data on other series of low-melting mate- 
rials to T,=0.3, it is believed 
that deviations result from the 
fact that the measurements were made 
close to the melting points where the 
densities of waxy liquids are uncertain 
and tend to vary with time after melt- 
ing. For calculating densities at tem- 
peratures well above the melting point 
t is believed that densities derived from 
Equation (7) may be more reliable than 
those based on the experimentally _re- 


with 


down 
these 


ported densities. 


lhe relationship expressed by Equa- 
may be 
pendent of isomerization as indicated by 
the following values of v,@: for isomers: 


tion (7) assumed to be inde 
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Fig. 1—Vapor pressures and critical 


pressure constants of the paraffins 


Once (0:%:) or (?:/@:) is established 
either from a relationship such as Equa 
tion (7) or from experimental density 
and critical temperature data, the criti 
cal volume is readily calculated from th: 
value of & at the critical point. Thus 


b= (v,#,)/0.0440 (8) 
p= (P,/,) (0.0440) (9 


A method for estimating critical den- 
sities which requires knowledge of only 
structural formulas was developed by 
Meissner and Redding‘9). 
(8) and (9) may be used as an alternate 
method for obtaining critical densities 
or conversely, the critical density may 
be calculated by the method of Meissner 
and Redding and Equation (8) or (9 
used to evaluate (0:%,) or (P:/@:). 


Equations 


Generalization of Vapor Pressure 
Constant b 


It was found that for the other series 
of homologs which were studied the 
vapor pressure constants b, when plot- 
ted against number of carbon atoms, 
form curves which differ by approxi- 
mately increments from the 
corresponding values for the paraffins 
Accordingly the constant b for any hom- 
may be approximated by th 
following equation: 


b + Ab (10 
where the constant for a com- 
pound containing Me cal 
bon atoms 
the constant b for the parat- 
fin containing ne carbon 
atoms 


constant 


olog 


Ab=a constant characteristic of 
homologous series. Values of Ab tor 
series have been evaluated and are gi 


in Table IV. The constant b for 





11.62 
14.07 
16.52 


n. butane 
n. pentane 
n. hexane 


butane 11.69 
pentane 14,08 
3 dimethylbutane 16.32; neohexane 16.45 


— 





This approximate constancy of 0,@: is alse 
found for other 
studied. 


isomers in the series 


member of one of these series is read!) 
estimated by means of Equation 


and Table Ill or Fig. :. Although 
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some of the series Equation (10) can 
be verified for only the first few mem- 
bers, the general magnitude of the devi- 
ations does not appear much greater than 
the probable errors involved in the data. 





TABLE IV—Critical and Vapor Pressure 


Constants 
Ap 
Ib/sq in. C Ab 

Acids 300 0 0.05 
Alcohols ... 480 0 0.22 
Aldehydes 250 0 0.05 (?) 
Amines, primary 69 1.3 0.12 
Amines, secondary 80 0 0.12 
Aromatic _ hydrocar- 

bons (monocyclic) 830 —3.0 0.02 
Esters . ; 60 1.6 0.09 
Ethers 0 0 0.04 
mono halogenated 

parafins 47 —1.0 0.08 
Ketones 180 0 0.05 
Napthenes 970 0 0.03 
Nitriles 0 0 0.02 
Phenols 1,360 — 3 0 (?) 
Olefins, mono 63 0 0.01 





General Correlation of Critical 
Pressure 


Meissner and Redding‘9) developed 
a general method for predicting the 
critical pressure of any substance from 
a knowledge of only the critical temper- 


ature and critical volume. Thus, 
20.8 T. 
P-.= 1] 
(u.—8) 


The critical volume may be calculated 
from the parachor as discussed by Meiss- 
ner and Redding or determined from a 
single observation of liquid density by 
means of Equation (8). With the ex- 
ception of water, maximum 
15% are encountered and the majority 
of the results are within 10% of the 
experimental values. 


errors olf 


An alternate procedure for estimating 
critical pressures is outlined below which 
appears somewhat more reliable than the 
general method described 
the 15 series of organic 
studied. As the number of carbon atoms 
in an homologous series is increased 
above 2, the critical pressure progres- 
sively decreases. This relationship is 
shown graphically for the paraffin hydro- 
carbons in Fig. 1. For series of com- 
pounds other than the paraffin hydro- 
carbons, Fig. 1 may be used with the 
following equation for estimating the 
critical pressure, 


abov e for 
compounds 


12 


r 4 Ap 
I. = p’.+— - 
ee oo 


where p, is the value for a compound 
containing ". carbon atoms and p’, is 
the value read from Fig. 1 corresponding 
to nc and Ap and ¢ are constants char- 
acteristic of the homologous series, given 


in Table III. 


For several of the series Equation 
(12) is not verified beyond the first few 
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members. However, the deviations in 
general are not much greater than the 
probable errors of measurement which 
are believed to be rather large in many 
cases. The form of the equation is 
such that the critical pressures of high 
molecular weight compounds tend to 
approach those of the corresponding par- 
affins. This trend seems logical and is 
supported by the available data. 

In Table V are values of the critical 
pressures of various alcohols calculated 
from Equation (12) for comparison to 
calculated by the methods of 
Meissner and Redding and the experi- 
mentally observed values where avail- 
able. It will be noted that for this series 
both methods give fair agreement with 
the experimental values except for the 
lowest homolog which generally shows 
exceptional behavior. The difference 
between the two methods increases with 
increased molecular weight and results 
obtained on various are inter- 
preted as indicating that, where sufficient 
data are available to establish the con- 
stants Equation (12) is a somewhat more 
reliable method of extrapolation than the 
more general equation of Meissner and 
Redding. 


values 


series 


Estimation of Critical Temperatures 

Watson (12) proposed a method for 
calculating the critical temperature of a 
non-polar compound using an empirical 
equation which requires knowledge of 
the normal boiling point, molecular 
weight and liquid density at the normal 





nate method for estimating critical tem- 
peratures of the higher homologs of a 
series. Combining Equations (5) and (6 
and solving for T,¢, 


0.0838 T 13 

0.1745— (vie) /v 
where v the molal volume at tempera 
ture T under conditions such that Equa 
tion (6) is applicable. 

If generalizations are established f: 
v,”,, Equation (13) may be used to cal 
culate the critical temperature of a com 
pound from a reliable molal volume 
measured at a temperature T which 
well above the melting point but belov 
a reduced temperature of 0.65. 


From a study of the various hydroca: 
bon series it appears that the addition o! 
a CH, group to a compound increas 
its value of v,”: by 2.44, the same incr 


ment observed in the paraffin seri: 
Thus, 
For mono olefins 

v,., 12.44 n 14 
For monocyclic aromatics 

0%; 3.0+ 2.44 ne 15 

Equations (14) and (15) are in good 

agreement with the reported density 
and critical temperature data for th 
compounds reported by Doss (5) and 
show no consistent variation with iso 


merization. Accordingly the critical tem 
perature of a member of either of these 
series may be estimated from its liquid 





TABLE V—Critical Properties of the Alcohols 


Critical Temperature °K 


Critical 
Volume v, 
(cc)/(g-mole 


Critical Pressure 
atmospheres 





Eq. (17) Eq. (17) 

and (13) M&R °Expt. Eq (12) M&R °Expt. and (8) M&R_ Expt 
Methyl 575.4 505.8 513.2 78.5 93.7 78.7 121.1 120.2 117.8 
Ethyl 515.1 520.2 515.2 65.1 66.8 63.1 168.2 170.0 167.1 
n. Propy] 537.6 540.0 536.9 54.5 52.3 50 218.7 222.7 220 
Isopropyl 505.6 524.1 508 54.5 50.8 53 218.7 7 
n. Butyl 550.0 560.5 560 45.3 43.2 48.4 270.7 1 
Isobuty] 539.3 949.8 538 45.3 42.3 18 270.7 8.1 
sec. Butyl 550.9 541.8 538 45.3 41.7 270.7 1 
tert. Butyl 515.6 924.6 508 15.3 40.4 270.7 1 
Isoamyl 567.2 573.6 580 39.3 36.4 323.4 9 
tert. Amyl 560.1 544 545 39.3 34.5 323.4 9 


°Experimental values and fundamental data from International Critical Tables* 





boiling point. This latter property may 
be estimated from a single value of the 
liquid density at any conditions by means 
of the general expansion factor chart 
(13) or Equation (6). This method of 
estimating critical temperatures is satis- 
factory for non-polar substances but 
breaks down for polar materials. 

More general equations, applicable to 
nearly all substances, were proposed by 
Meissner and Redding (9). These equa- 
tions are convenient to use and give 
good results for a variety of compounds 
but are perhaps slightly less reliable for 
nonpolar substances than the method of 
Watson. 

The relatively high accuracy of the 


expansion factor generalization for liquid 
densities and the validity of Equation 


(7) for the paraffins in the range where 


densities are reliable suggests an alter- 








density by combination of Equation (13 
with (14) or (15). 


For series of polar compounds the 
increment in v:“; for the addition of 
CH, group tends to vary in the lower 
members and approach a value of 2 
with increased molecular weight. This 
behavior is expressed by the get 
relationship 
a+2.44nc +4 


0, m log n 


where a and m are constants characte! 


istic of the series. 


For the hydrocarbons m=0 
For the alcohols 


01%; 2.89 +-9.44 n 1.23 log n 
Equations similar to (17) may be derived 
for other series of compounds and «sed 


in conjunction with Equation (13 
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stimating the critical temperatures of 
iigher homologs from density measure- 
nents. 


The results of calculations of this type 
or the alcohols on which critical data 
ire available are summarized in Table 
V. Critical temperatures are calculated 
by Equations (17) and (13) for com- 
varison with the experimental values 
nd the values calculated by the’ equa- 
ion of Meissner and Redding. Similar 
omparisons are shown for critical vol- 
ime calculated from Equations (17) 
nd (8). 


It will be 


to choose 


noted that there is little 
between the two methods 
f calculation for this series of com- 
pounds for either critical temperatures 
or volumes if consideration of the first 
omolog is eliminated. The calculated 
critical volumes differ increasingly with 
molecular weight. Although 
there are no substantiating data it is 
felt that the general procedure of Equa- 
(17) and (8) may be somewhat 
more reliable for the critical volumes of 
high boiling compounds because of the 
fact that it is more directly based on 
liquid density measurements. 


inc reased 


tions 


still an- 
calculate the crit- 

structural formula 
by the method of Meissner and Redding 
from Equation (8). 
temperature may be cal- 
culated from Equation (13) with no ex- 
perimental data other than a single liquid 
density. This method may be used where 
the boiling point is unknown and diffi- 


As previously mentioned, 
ther approach is to 
cal volume from the 


nnd evaluate vu, 
The critical 


considered as alternates to be checked 
against each other and the available data 
to arrive at the best estimate for a 
particular problem. The choice of the 
best method of calculation is to a 
great extent dependent upon the type 
and reliability of the fundamental data 
available for the compound in question 
and its homologs. 


Vapor Pressures Below 0.1 mm Hg 


In certain instances it is necessary to 
evaluate vapor pressures considerably 
below 0.1 mm Hg. Equation (1) can- 
not be safely extrapolated to low vapor 
pressures because the exponential func- 
tion reaches a maximum of 1.0 at 
T,=b and then reverses. This behavior 
is not encountered at pressures above 
0.1 mm. Hg. 

For vapor pressures below 10 mm of 
Hg, little error is introduced by assum- 
ing that the vapor follows the ideal gas 
law and that the Clausius-Clapeyron 
equation is valid. Thus, 


dln p IN 18) 
= - ( 
dT RT? 
din p N 
or = 
dT i ¥ yi 


Watson(13) developed a general equation 
for the calculation of the heat of vapor- 
ization at any temperature when only 
one value is known. The proposed ex- 
pression is 






























































cult to evaluate. By combination with Mk —T.)* - 
: , A= =ho(1—T,)-* ...(19 
the equations of Meissner and Redding (1—T, )-8 
relating critical temperature and _ boiling 
one ope 4 age ye — Equation (8) simply states that the 
nt fr : nsity measureme ; , 
point from a liquid density measurement 341 4/(1—T,)-38 at any temperature 
ind the structural formula results. ; 
is a constant equal to the heat of 
In the present state of experimental vaporization at the absolute zero. In 
critical data these various methods of the absence of direct experimental data 
culating critical properties are best an accurate value for the heat of vapor- 
18 
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Fig. 2—Vaporization integral 
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ization may be obtained by differenti- 
ating Equation (1) with respect to re- 
duced temperature at a low pressure, 
substituting in Equation (18) and solving 
for 4. From this value and the reduced 
temperature, the heat of vaporization 
at the absolute zero is obtained. Sub- 
stituting Equation (19) in (18) and in- 
tegrating results in 


ln Sis 


Pi 
Xo T,, 
Ris 


Equation (20) may be used to extend 
vapor pressure values to infinitesimally 
small quantities. The reference pressure 
and temperature is obtained at a value 
near 10 mm of Hg from Equation (1). 
Equation (20) has been integrated graph- 
ically from T, of 0.3 to 0.7, and the 
values for 





«yf 
1—T,):* 
dT 
- ” 
0.3 = 
are given in Table VI and plotted in 
Fig. 2. 
TABLE VI 
f* (1—T,,.) dT 

T, 03 T, 

30 0 
.32 1810 
34 .3388 
36 AT76 
38 6002 
40 7093 
42 8067 
44 8941 
46 9729 
48 1.0440 
50 1.1086 
52 1.1672 
54 1.2207 
56 1.2695 
58 1.3142 
.60 1.3552 
.65 1.4438 
.70 1.5153 





Equations (1) and (20) are found to 
be in good agreement for the vapor 
pressure range from 0.1—100 mm of 
Hg. For higher pressures Equation (1) 
is recommended while for lower pres 
sures Equation (20) is preferable. 


Utility of Methods 


The vapor pressure equations are 
most conveniently used by plotting charts 
on semi-logarithmic paper with vapor 
pressures as ordinates on the logarith- 
mic scale and temperature on the uni- 
form scale. The resulting lines are 
somewhat curved and it is desirable to 
plot separate curves for the high and 
low pressure regions. 


Complete vapor pressure charts for 
hydrocarbons are readily calculated from 


R-263 














Vapor Pressures and Critical Properties 





the data of Table III. The lines on such 
a chart may represent particular com- 
pounds or may be more closely spaced 
to correspond to specified normal boil- 
ing points. Such a chart, denved from 
the constants for the normal paraffins 
may be used satisfactorily for estimating 
the change of boiling point with pres- 
sure for other series of hydrocarbons and 
for the average boiling points of petro- 
leum fractions. Charts plotted in this 
manner are more than the 
Cox type of plot and more convenient 
than the Brown-Coats type. 


accurate 


For conversion of vacuum distillation 
temperature to normal boiling points it 
plot n 
points as ordinates and observed temper- 
atures as abscissas with 
stant pressure. This is in effect the 
Brown-Coats method of plotting. Such 
a chart for hydrocarbons is readily de- 
rived from the data of Table HI. Simi- 
lar charts may be developed for other 
types of compounds by means of the 
generalizations relating the constants of 
the vapor pressure equations. 


is convenient to rmal_ boiling 


lines of con- 


The applications of these methods to 
calculating vaporization equilibrium con- 
stants will be discussed in future articles. 
The relative volatilities at moderate pres- 
sures of compounds which may be as- 
sumed to form ideal solutions may be 
calculated directly from Equation (1). 
Thus, for two compounds 1 and 2 which 
are not greatly different in boiling point 
and critical temperature the difference in 
the exponential terms may be neglected 
at all except low pressures. Then 


Pi 
wg a= log — 
DP» 


= (B,—B,) - SLE rit 21 


Equation (21) is convenient for accur- 
ately evaluating small relative volatilities 
and expresses © as a simple function of 
temperature. It is a satisfactory approxi- 
mation for low boiling compounds at 
moderately high For high 
boiling compounds at low pressures the 
exponential terms should be included 
in the equation. 

The methods for critical 
properties together with previously pub- 
lished methods permit complete inter- 
relation of boiling points, critical prop- 
erties, liquid densities and molecular 
weights by several alternate procedures. 
These relationships may be used in 
various ways, depending on the data 
available, to insure the reliable 
and consistent estimated values. 

Convenient tables or charts of thermal 
expansion and compressibility 


pressures. 


estimating 


most 


are readily 


derived for specific compounds or series 
from Equations (4) and (5). This method 
of correlation is particularly advantage- 
ous in that it leads directly to a reliabl 
general method for handling the dens- 
ities of wide-boiling mixtures which will 
be discussed in a later article. 
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Nomenclature 
A, B, a, b, c, m= constants 
b’ vapor pressure constant for paraffin ot 
n,, carbon atoms in Equation (10) 
é base for natural logarithms 
n, number of carbon atoms in compound 
p vapor pressure 
p critical pressure for paraffin of n,, car 
bon atoms in Equation (12) 
1 absolute temperature 
t molal volume 
a relative volatility 
r molal heat of vaporization 
liquid density 
Ww expansion factor, a dimensionless func- 
tion of only reduced temperature and 
reduced pressure 
(iw product of expansion factor and molal 
volume, a characteristic constant for 


each compound 


characteristic constant for each com- 


pound 
Ab vapor pressure constant for homologous 
series 
Ap critical 


ous series 


pressure constant for homolog- 


Subscripts 


] initial or reference condition or com- 


ponent 1 


2 


2 final condition or component 2 


vi) =ratio of density to expansion factor, 





c critical property 
o absolute zero value 
reduced conditions 


B normal boiling point 
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Synthetic Tires Put “Through the Mill” 
By Army Ordnance Test Fleet 


































To make sure that synthetic tires will stand up under all sorts of military de- 
mands, the Army Ordnance Department for the past two years has been con- 
ducting extensive tire testing operations at Camp Normoyle, Texas, and Camp 


Seeley, Calif. 


Some idea of the grueling conditions to which these tires are suD- 


jected can be obtained from the above view of the cross-country course ove! 


which the test fleet at the Camp Normoyle depot operates. 


nance tests are among the largest in history. 
alone employ more than 500 persons and keep 70 test vehicles in active service. 
Manager of the test fleet there is S. R. Filer. 








NAt 


These Army Ord- 
The Camp Normoyle operations 
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General view of furfural refining and dewaxing units of new lubricating oil plant of Quaker State Oil Refining Corp. 


at Emlenton, Pa. 


Solvent Dewaxing and Recrystallizing Units 
Included in New Lubricating Oil Refinery 


By Emil E. Ebner* and F. T. Mertens** 


NEW LUBRICATING OIL and wax 
plant for the production of low 
pour point, high viscosity index, motor, 


wy duty and aviation oils and for 


tl manufacture of high purity, oil- 
free crystalline and micro-crystalline 
vaxes, has been placed in operation by 
Quaker State Oil Refining Corp. at its 
Emlenton, Pa., refinery. 


The capacity of the clay percolation 
addition 
f another clay regenerating furnace to 


plant was also increased by th 


rease the output of low carbon resi- 
due bright stocks and of light colored 
grades of micro-crystalline waxes. 

he new plant methy] 

| ketone-benzol solvent dewaxing and 
recrystallizing units and a furfural 
nt extraction unit. 
ie MEK-benzol solvent plant is de- 
signed to permit simultaneous dewaxing 


t raw 


consists of 


fractions from 
finished low 
point oils, and recrystallizing of 
waxes into finished de-oiled and 

i onated waxes in a wide, variety of 
ng points. This simultaneous oper- 


lubricating oil 


Pennsylvania crude into 


il feature is unique and the instal- 
is the first of its kind. 


iaker State engineers worked out 


lesign of the solvent dewaxing and + 


stallizing plant with Texaco Devel- 
nt -Corp., who license the proc- 
and Foster Wheeler Corp. , was 


3 1944 


awarded the contract for its detailed 
design and construction. The design and 
operation of the wax de-oiling and re- 
crystallizing sections were evolved from 
several years of laboratory research and 
development work. The earlier phases of 
this work led to the construction in 1936 
of a MEK-benzol dewaxing plant at the 
McKean refinery of Quaker State. This 
was the first commercial application of 
ketone-benzol solvent dewaxing and de- 
oiling in the Pennsylvania refining area. 
While 
intended for dewaxing and de-oiling, it 
was also used for full scale recrystal- 
lization and purification of waxes, follow- 
ing procedures developed in the labora- 
tory. These full scale trials from 1936 
thru 1939 confirmed the laboratory work 
that the ketone-benzol solvent process 
could be utilized to produce closely 
fractionated waxes of very low oil con- 
tent with greater efficiency and precision 
than was possible by the conventional 


this earlier plant was primarily 


methods of sweating, repressing or multi- 
ple-centrifuging. 
Solvent Extraction Efficient 


The furfural solvent extraction unit 
of the new plant follows the 
general design as two 


same 


similar units 
*General Superintendent of Refineries, Qua- 
ker State Oil Refining Corp 
*°Process engineer, Foster. Wheeler Corp. 


which were installed at the McKean and 
St. Mary’s refineries of the company in 
1938-39. 
had demonstrated that motor and aero 
oils refined by conventional methods of 
distillation and clay 
tained small concentrations of unstable 


Extensive laboratory research 


treatment still re- 


constituents which, on exposure to ele- 
vated temperatures and aeration in en- 
gines, oxidized readily with formation of 
sludges and varnish-like deposits. Sol- 
vent extraction was found to be a pre- 
cise means for removing these readily 
oxidizable constituents to produce highly 
sludge and varnish resistant engine lubri- 
cating oils. 

After the basic 
plant at Emlenton were decided upon, 
Foster Wheeler Corp. prepared numer- 
ous detailed 
economic design. 


features of the new 


studies as to the most 
These included fired 
heaters versus steam for the solvent re- 
covery systems and the types of drives 
most suited for the numerous pumps and 
After making 
types of 


refrigeration compressors. 
utilities balances ‘on several 
operation, the decision was made _ to 
install a high pressure steam generating 
plant with provisions for the possible 
future installation of an electric power 
generating unit. Considerable planning 
was required on the arrangement of the 
equipment in the plant site, which was 
located on a restricted strip of land 
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between a hillside and the 
River. 

While the final engineering and design 
work in the Emlenton plant was in prog- 
ress, war was declared. While the need 
for high quality heavy-duty and aviation 
oils and special waxes was recognized, 
the greater immediate demand on the 
petroleum industry was for 100 octane 
gasoline, toluene and butadiene. The 
priority situation accordingly demanded 
that every effort be made to utilize 
second-hand or reconstructed equipment. 
Fortunately, Quaker State had some- 
time previously purchased the solvent 
dewaxing plant of a refinery in process 
of liquidation. It was found possible to 
re-condition and utilize the major portion 
of this old plant in the new construction 
program. Considerable tankage and mis- 
cellaneous equipment was also secured 
by salvage and relocation of many items 
from other Quaker State refineries. This 
extensive program of salvage and con- 
version of existing equipment resulted 
in saving several hundred tons of criti- 
cal new materials and equipment. 


Allegheny 


Referring to the simplified flow dia- 
gram, it will be noted that the new 
dewaxing and recrystallization wax plant 
comprises 7 major sections: 


1. Direct expansion ammonia chilling. 

2. Double pipe scraped surface ex- 
changers and chillers for both the 
solvent dewaxing and the wax re- 
crystallizing process sections. 

3. Continuous vacuum dewaxing fil- 
ters. 

4. Tubular exchangers and chillers to 
chill wash solvent. 

5. Flue gas generation, circulating and 
chilling. 


LEGEND 


————— MAIN SOLVENT LIQUID 
————_ MUXILIARY PROCESS 





6. Four complete product recovery 
systems for: a. Dewaxed oil, b. 
slack wax, c. slop wax filtrate. d. 
product wax. 
Solvent-water separating and re- 
covery system. 


Two Separate Units 


The solvent dewaxing and wax recrys- 
tallization process section is essentially 
two separate units which may be oper- 
ated in series or in parallel flow. Several 
combinations of operations may accord- 
ingly be carried out. Reduced wax dis- 
tillate can be charged to the dewaxing 
unit to produce a neutral oil of —10° F. 
pour point. (This dewaxed neutral is 
subsequently extracted in the furfural 
refining process unit to yield a lubricating 
oil having a viscosity index of 110 to 


115.) The “slack wax” from the de- 
waxing operation, averaging 125° F. 


melting point and containing about 6% 


simultaneously charged to the 
recrystallizing unit with additional sol, 
ent where at a filtering temperature of 
30° F. it is de-oiled to yield crystallin: 
wax having a melting point of 130 
132° F. AMP and an ASTM oil content 
of well under 1%. As an alternate ope: 
ation, Pennsylvania cylinder stock may 
be dewaxed to 0° F. pour point, yieldin 
a petrolatum of about 128° F. M.P. wit 
about 8% oil content. This petrolatu: 
then be recrystallized with add 
tional solvent at a temperature of 60° } 
yielding a micro-crystalline wax of his 
melting point and an oil content 
0.5% or less. 

The solvent dewaxing and recrystalli 
zation units are sufficiently flexible tl 
cylinder stock can be dewaxed in tl 
dewaxing unit while paraffine | slack 
wax can be charged to the recrystallizing 
unit for production of finished crystallin 
waxes. Alternately, it is possible t 


oil, is 


may 


TABLE | — Average Operating Data For New Lubricating Oil and Wax Plant 


Charge Oil: 


Reduced 
Wax Distillate 


Extracted 
& Filtered 
Cylinder Stock 



























































API Gravity 32.7 27.7 
SSU Viscosity 152 @ 100°F 136 @ 210 F 
Pour Point °F. 90 70 
P.M. Flash 430 530 
Dewaxed Oil: 
Yield % by vol. 79 88 
API Gravity 30.4 27.2 
SSU Viscosity . 195 @ 100°F 146 @ 210°F 
P.M. Flash 435 525 
Pour Point °F. 0 to .5°F, 10-15°F. 
Color 3D NPA 2 TR 
Neelys SPI ey ators ara Ta mT Cee et et ne sa coe 95% 
Slack Wax 
P.M. Flash 430 20 
Melting Point (ASTM) 126.5 129 
Per Cent Oil Content 6.5 8.0 
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DEWAXED On TO STORAGE 





Fig. 1—Flow chart of dewaxing and wax recrystallizing units 


R-266 





NATIONAL PETROLEUM NE 





— (f 


Q go 


ot oO 


' . 














Invention lights the way— 


An invention kept secret is like a lighted candle 
set under a bushel An invention disclosed is like a 
lighted candle set on a candlestick; it is useful to all 


A wise inventor today doesn’t hide his invention 
and he doesn’t risk theft 


He discloses it in the U.S. Patent Office, thereby 
adding to the sum of knowledge and spurring thou- 
sands of other inventors to greater efforts Such 
competition speeds progress 


In return for his disclosure the inventor is given 
a patent which protects his rights He can show his 
goods without fear, he can develop his invention to 
commercial usefulness in safety 


For more than a quarter century, Universal re- 
search has been making vital contributions to the 
oil refining art All have been fully disclosed in the 
patent office Processes based upon them are the 
backbone of the refining industry in peace and in war 


All of them are available to all refiners under 
Universal license 


CATALYTIC CRACKING HY DROFORMING 
REFORMING DEHYDROGENATION 
HYDROGENATION POLYMERIZATION 
ALKYLATION UNISOL TREATING 
ISOMERIZATION RETREATING 
THERMAL CRACKING POLYTREATING 
SWEETENING 
U. 0. P. CATALYSTS U.O. P. INHIBITORS 





OIL 1S AMMUNITION=—USE IT WISELY fy ? 
Universal Oil Products Co. [& 
Chicago 4,1, USA X 


CARE FOR YOUR CAR FOR YOUR COUNTRY 
Petroleum Process Pioneers 
For All Refiners 


The Refiners Institute of Petroleum Technology 
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Recrystallizing Units 


Included in New Lubricating Oil Refinery 











Dewaxing unit with refrigeration condensers in foreground 


process neutral oil in the dewaxing unit 
and at the same time to recrystalliz« 
crude petrolatum to yield micro-crystal- 
line type waxes. 

By selective control of solvent ratios 
and chilling temperatures it is possible to 
produce neutral oils having pour points 
from plus 25° F. to as low as 
30° F., and viscous stocks having pour 


minus 


points from plus 25° F. to as low as 
minus 20° F. Similarly, crude paraffine 
waxes can be solvent fractionated to 


yield oil free crystalline waxes having 
melting points as low as 110° F and as 
high as 140° F. 
crystallized and 
micro-crystalline type waxes with melt- 
ing points ranging from 110” F. up to 
160° F. or higher. 

The solvent dewaxing 
plant has a designed capacity of 1000 
to 1500 B.P.S.D. depending upon the 
type of charge stock and the pour point 
to be produced. The wax recrystallization 
section has a designed capacity of 200 
to 275 B.PS.D. upon the 
type of crude wax charge and the type 
of product wax desired. Average plant 
operating data are shown in Table | 


Petrolatum can be re- 


fractionated to vield 


unit of the 


depending 


The flow through the dewaxing unit 
is essentially as follows, as 
Fig. 1. 
solvent, the ratio depending upon the 
viscosity of the and held 
constant by a ratio flow recording con- 


shown in 
The charge oil is mixed with 


charge oil, 
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troller. The mixture is first cooled by 
water in a shell and tube exchanger and 
then by cold dewaxed oil filtrate in sev 
eral double pipe type exchangers. The 
partially cooled mixture passes thru the 
inner pipe of exchangers, wherein re- 
volving spring loaded scrapers keep th 
surface free of wax accumulation there- 
by assuring constant high heat transfer 
rates. The charge mix is finally chilled 
to the desired filtering temperature by 
the use of direct expanding ammonia 
in additional double pipe, scraped surface 
chillers. The cold 
crystallized waxes then passes to a grav- 
ity flow filter feed tank where the 
amount of charge admitted to each filter 
is controlled by liquid level instruments 
perating butterfly type valves. 


mix containing the 


The liquid oil passes thru the filter 
cloth of the revolving filter drums and is 
subsequently pumped from the filtrate 
through the 
tioned double pipe exchangers, whereby 
considerable refrigeration is 
ind then passes to a surge tank before it 
is charged to the Solvent recovery system. 


receiver previously men- 


The wax cake, commonly called “slack 
wax”, collects on the surface of the re- 
volving drums of the vacuum dewaxing 
filters, where it is continuously washed 
with cold solvent to displace oil held 
in the interstices of the wax crystals. 
The washed wax cake is continuously 
from the filter and 


removed drums 


recovered, 


pumped, by means of a reciprocati: 





steam pump, thru a heat exchan; 
where some refrigeration is recovered 
transfer to incoming wash solvent. T wai 
wax cake is then heated by exha 
steam to a completely liquid state 
aid in settling out in the surge tank 
moisture that may have entered 
filtering system. 
The “slack wax” mix may then 
either charged to the recovery sys 
for removal of the solvent or may 
charged to the wax recrystallization 
for de-oiling and fractionating. If 
latter operation is followed, the 
is mixed with additional solvent to 
desired dilution, cooled in a shell 
tube heat exchanger with water, 
finally chilled in a double pipe heat 
changer to the desired filtering 
perature. The filtering temperature \ a1 
ies from plus 25° F. to plus 60° | 
depending upon whether the slack w = 
of a crystalline or amorphous chai — 
and also upon the desired final m g 
point of the product wax. The chilled 
wax mix is then processed through th mors 
recrystallization unit in a manner similar irculat 
to that already described for th thru th 
waxing unit. The filtrate containing th , 
oily and undesirable low melting | ; the 
portion of the “slack wax” that has » ren 
passed thru the filter cloth is used per 
to precool some of the wash solvent - Pig 
before being charged to the recover — 
section for removal of solvent. The a. 
product wax cake is heated to approxi- fertural 
mately 150° F. with exhaust steam to quality 
liquefy the wax before it is run thru the firs 
the recovery system. s the 
> ae by the | 
Dewaxed Filtrate Preheated , Corp., 
1 Wheele 
The 4 recovery systems use live and 
exhaust steam for the removal of solvent The | 
The dewaxed oil filtrate is preheated mgs, € 
by solvent vapor and by countercurrent lesigne 
stripped dewaxed oil before — being ven d 
flashed at atmospheric pressure. In order solvent, 
to obtain maximum heat economy, a upflowii 
system of double effect evaporati: iS By the 
illustrated on the flow diagram. is em the de: 
ployed. Steam stripping is used for r s desir 
moval of final traces of the dewaxing tures 
solvent. solvent, 
The other three recovery systems for 
the “slack wax”, the product wax and TABLE 
the oily or “slop wax” filtrate, use ex 
haust steam to evaporate off 75-80% 
of the solvent and then follow with liv: Charge ¢ 
steam reboiling to remove essentially all API 
of the remaining solvent before final “4 
steam stripping of each stream. | F, ria 
these 3 sections, the evaporation go 
carried out at atmospheric pressure sinct lreating 
the quantities of solvent handled ai Do 
not sufficiently large to justify a doubl she 
effect evaporating system. “Sine R ye 
flowing quantities of either of st ” sl 
3 streams are relatively small, finned Refined ¢ 
tube heaters are used, heated wit] PI 
steam, to aid in maintaining satis rN 9U 
temperatures at the base of the stripping = 
columns. The net flow of product from Extr | 
the base of the stripper is level PI 
trolled to storage, and_pressur U 
waAY 3 


NATIONAL PETROLEUM 








Solvent 


Dewaxing and Recrystallizing Units Included in New Lubricating Oil Refinery 
































—— -—_—___}-— -——~ [0 VENT CONDENSER 











FURFURAL 


KAFFINATE ore SUCTION TRAP, , x 
—_ HEATE terme, Olt 4 “VACUUM PUMP 
= AND STRIPPING WET SOLVENT | ] 
_ £ ae, TOWER VACUUM CONDENSER (oe 
WATER U I [ ¥ - a D i = ——_— ——— ses 
J -—- c 
: REFINED t is — | WET SOLVENT 
TREATING Olt - MIX —_ | EXTRACT RECEIVER EXTRACT ~ MIX 
— TOWER PREHEATER : | ~~ PRESSURE 
P T | wecws FRACTIONATORS FLASH TOWER 
-) : | ail _ a WET SOLVENT — — = 
D | Ba r — ie "] 
REFINED Olt | | . VAPOR HEAT 
! pf cooker +} Ps WATER | I A EXCHANGERS 
I e I T) water | | ! = a 
FurruRAL } wer ” | | | | i [ | +t. | 
COOLER ae 2 | = ———— 
Se , t | ' : [ l [ r 
mm. 1 I fheare | | i | | y I EXTRACT ~ MIX 
T . | | | ET SOLVENT ATMOSPHERIC 
Ley Barracr- mix | | SEPARATOR | | FLASH TOWER 
INTERCOOLER ” z | z 3 | . | FURFURAL } 
| , f Ho = 5 i =r 5 
‘ ri ' on” , ac t t - =] 
| . T oxTea | f ¥1 2 ‘y z ¥ | ~-] j | ] 
t | J - 1 & le = 4 ye =. Ly a 
| . Remain PRE- | = alee = pare = -—- e — * ee | fel 
OJ exten bi — i | {L_Extmacr waren 


ee 


LEGEND 
— REFINED OlL 
UNTREATED OIL 
REFINED OIL - MIX 
EXTRACT- MIX 





CHARGE 


—— 
UNTREATED OIL 


- EXTRACT 
FURFURAL (Vapor) 
—---——--- — FURFURAL 
rs are used to aid in maintaining 
rculation of the stripper bottoms back 
iu the reheaters 


Che furfural refining unit is similar to 
two units previously designed and 
structed by Quaker State in 1938-39. 

2. The main improvement has 

1 in the of the extraction 

r in order to reduce the quantity of 
ifural required to yield the desired 

This new tower 

kind installed and 

s the outgrowth of a study undertaken 
y the engineers of Texaco Development 

Corp., Quaker State and the Foster 

Whe r le r 


[he tower contains 8 nests of Raschig 
ings, each 5 ft. in depth, with specially 
lesigned trays above each nest to assure 

distribution of the down-flowing 
olvent, without interfering with the 
lowing refined oil or raffinate stream. 


See Fig 


ce Sign 


ality of product. is 
first ne ot its 


Corp 


By the use of two intercoolers to cool 
the descending stream of extract mix 
! : s desired, and regulation of the temper- 
tures of the charge oil and treating 
solvent, a very even temperature gradi- 
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Fig. 2—Flow chart 


ent is maintained throughout the tower. 
It is possible to vary at will the temper- 
ature part of the 
to obtain optimum results for any partic- 


in any treating tower 


ular charge stock. 


Furfural Removed 


The untreated oil is preheated to the 


desired temperature by either hot fur- 


fural 


or exhaust steam and charged to 
the middle of the treating section of 
the extraction tower. The furfural at 
a temperature ranging from 200°F. to 


300° F. depending upon the stock being 
refined, is introduced just above the top 
nest of Raschig rings. The furfural 
flows downward thru the oil filled pack- 
countercurrent to the ascending 
stream of charge. 

The raffinate, together with a small 
quantity of solvent, flows from the top 
of the extraction column to a surge 
tank. The mix is pumped (controlled 
by a rate of flow controller) through a 
heat exchanger and direct fired heater 
to the vacuum flash and stripping column 
where all traces of furfural are re- 
moved from the refined oil. 


ing 


TABLE Il — Typical Results of 10-Day Trial Runs of New Furfural Extraction Unit 


har Oil 
\PI Gravity 
SU Viscosity 
‘ : P.M. Flash 
I : Furfural Applied 
) Volume 
re r€ ¢ Tower Temp 
’ p if 
1 ed Ttay °I 
; ttom Was awd sacra: sate wae a ele ee 
efi Oil Yield 
I , lume 
Refi Oil 


I Gravity 
Viscosity 


M. Flash 


a ne SI o> «eG pric alan ces seat ee 
+ 

iC t 

el I Gravity 

re \ iscosity 





1944 


Dewaxed 
Neutral Oj] 


Raw 
Cylinder Stock 


80.4 26.0 

195 @ 100°F. 161 @ 210°F. 

430 525 

159 160 

235 275 

199 216 

ee 134 179 
92.0 94.0 

$2.9 27.3 

eae 172 @ 100°F 151 @ 210°F 
eerie 430 535 
saa 118 105 
7.8 5.8 

85 @ 210°F 3100 @ 210°F. 


STORAGE TANK 


E aoaelll 


REFINED OIL 
f 


EXTRACT | 


of furfural solvent extraction unit 


The extract solution, containing most 
of the furfural solvent, flows from the 
bottom of the settling section of the 
treating tower to a surge tank before 
being charged to the recovery section. 


Since fuel costs are quite high, a double 
effect evaporation system is employed, 
together with a final steam stripper. 


The furfural extraction unit was de- 
signed to from 1000 to 1750 
B.S.P.D. depending upon the type of 
charge stock and the degree of extrac- 
Table II typical 
results of 10-day trial runs. The plant 
was brought on stream in late September 
and after the usual “tuning up” period 
has been operating with satisfaction both 
as to quality of product and capacity. 


charge 


tion desired. shows 


Treating tower and recovery systems 
for furfural and dewaxing units 











































High Flash or ‘Safety’ Aviation Fuels* 


New Refining Processes Provide Means for Manufacturing 


Large Volumes of Suitable Fuels of this Type 


High-flash or “safety” aviation fuels 
are being studied as a means of 
eliminating fire hazards created by 
the highly volatile aviation fuels in 
general use. These new type fuels can 
be made available in greatly in- 
creased quantities through some of 
the new refining conversion processes. 
Flash point and spontaneous ignition 
temperature of fuels are two factors 
intimately connected with aircraft fire 
hazards, and are the principal char- 


By Matthew Van Winkle** 


T HAS LONG BEEN recognized that 
the high-volatile aviation fuels 
have presented a distinct hazard in flight, 
during refueling, or after a crash because 
of their inflammability. Many of the 
fatalities occurring as the result of air- 
plane accidents are caused by the flash- 
ing and burning of the fuel after a 
crash. The danger of fire is always pres- 
ent in pouring or pumping the fuel into 
the aircraft fuel tanks. At various times 
investigations have been conducted to 
determine the manner in which such fires 
start, and probably the most classical 
of these investigations were those con- 
ducted by the Army Air Forces at 
Wright Field. In these experiments full- 
sized airplanes were warmed up, run 
down an incline, and crashed into a con- 
crete wall, the crash being photographed 
with high-speed cameras. Although these 
experiments were valuable relative to the 
particular type of airplane and fuel used, 
the conclusions obtained were not adapt- 
able to all types of airplanes and fuels. 


Although the cause of fires after a 
crash may be due to the ignition of 
lubricating oil coming in contact with 
exhaust or other hot engine parts', or 
the flashing of the fuel upon similar 
contact, the actual damage results from 
the explosive burning of the gasoline. 
The volatile gasoline of the type in gen- 
eral use today tends to burn explosively 
because of its low flash point and high 
volatility, and this has caused a great 
amount of interest in the so-called 
“safety” or “high-flash” aviation fuels. 


There has been much discussion con- 
cerning the adaptability and use of safety 
fuels for aircraft from the standpoint of 
safety and performance in aircraft en- 
gines, but insufficient data have been 
presented to enable any definite conclu- 


*Reprinted from the section on “ ‘Safety’ or 
High-Flash Aviation Fuels” in the book “Avia- 
tion Gasoline Manufacture,” by Matthew Van 
Winkle (1944), with permission of the pub- 
lisher—McGraw Hill Book Co., Inc. 


®°Instructor in Chemical Engineering, Uni- 
versity of Michigan, Ann Arbor. 
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acteristics considered in the so-called 
safety fuels. In addition the qualities 
which influence engine performance 
must be taken into account, such as 
octane number, volatility and heating 
or combustion value. 


The high flash fuels are difficult to 
vaporize, however, and therefore are 
not satisfactory in regular carbureted 
motors; injection systems are required 
for satisfactory performance. 


sions to be drawn. It has been stated’ 
that the use of high-flash fuels would 
eliminate the danger of explosions due to 
the collection of vapors in the wings and 
other portions of the airplane and their 
ignition from a spark or a static charge. 
On the other hand, the danger of the 
formation of explosive mixtures in the 
fuel tanks would be greater with the 
lower volatility fuel than with the high- 
volatility fuel, since the vapor mixture 
formed the high-volatility fuel 
would be too rich to support explosive 
combustion. 


above 


Characteristics of High-Flash 
Aviation Fuel 


From the safety viewpoint very little 
definite information is available on the 
characteristics of high-flash 
aviation fuel, but it is generally accepted 
that flash point and spontaneous ignition 
temperature are two factors intimately 
connected with the fire hazard and are 
the principal characteristics to be con- 
sidered. In the case of an aircraft fire 
occurring after a crash, in flight, or dur- 
ing refueling due to a spark or flame, 
the flash point is the controlling factor 
since it indicates to a great extent the 
ease of formation of combustible mix- 
tures. Where the fire starts as the 
result of fuel contact with hot engine 
parts and in the absence of a flame, the 
spontaneous ignition temperature of the 
fuel is the more important characteristic. 
Table 1 lists several fuel types with their 
spontaneous ignition temperatures. 

It is interesting to that 


necessary 


note the 





spontaneous ignition temperatures of | 
high-flash fuel types are not greatly « 
ferent from those of the high-volatili 
fuel types of equal octane num! 
Therefore, from that standpoint at lea 
the safety fuel has no decided advanta 
over the high-volatility type. 

The principal qualities of the h 
flash fuel which influence aircraft eng 
performance are (1) octane number, 
volatility, and (3) heating or combust 
value. According to present trends 
safety fuel must have an octane number 
at least equivalent to that of the higher 
grade of high-volatility aviation gasolines 
This means that it should have an octane 
number around 90 to 100. The volatility 
must be low to ensure a relatively high 
flash point. This requires a different 
method of introducing the fuel into the 
engine cylinders than that used for the 
regular high-volatility type of fuel, if 
the losses in power and depreciation of 
octane number due to air or mixture 
preheating are to be eliminated. The in- 
jection systems for high-flash fuels are 
reported’ to give good fuel distribution, 
good acceleration characteristics, and 
freedom from icing. Starting difficulties 
are encountered with low-volatility fuels, 
and, as a result, starting is usually 
effected by the use of light gasoline. 

Proper combustion characteristics are 
as important in high-flash aviation fuel 
as in the regular aviation gasoline. A high 
heat of combustion is necessary to ensure 
a reasonably low specific fuel consump- 
tion. 

Other general qualifications for safety 
fuel are the same as those for the regu- 
lar aviation gasolines and consist mainly 
of stability toward oxidation and gum 
formation, low sulfur content, low freez- 
ing point, noncorrosiveness, and good 
lead susceptibility. 

Table 2 lists the characteristics of an 
average type of safety fuel. 

The qualities listed in Table 2 cor- 
respond to those of the higher grades of 
high-flash aviation fuel produced in the 
past five years, and, with the exception 
of boiling range and flash point, they 
are the same as required for the regular 
aviation gasoline. No definite specifi- 
cations for an ideal safety-type aviation 
fuel have been agreed upon because of 
the lack of data on engine operation with 
this type of fuel. Heron and Beatty’ 
give the opinion that the flash point car 


Table 1 — Spontaneous Ignition Temperatures of Various Fuels’ 
and Fuel Materials 


Octane No., Flash Spontaneous 

A.S.T.M. Point LBP. ignition 

Motor oF, 7. Temp., °F. 
Paraffinic high-flash fuel, unleaded 99 110 330 930-1030 
Plus 3 cc T.E.L./gal 100 + 2cc ? 110 330 990-1030 
Aromatic high-flash fuel, unleaded 75 110 338 790-1030 
Plus 3 cc T.E.L./gal 86 110 338 880-1030 
C.P. iso-octane, unleaded 100 211 970-1030 
Plus 3 ce T.E.L./gal 100 + 38cc ® 211 1060-1100 
Iso-octane, straight-run blend, unleaded 85 910-1030 
Plus 3 ce T.E.L./gal 100 960-1030 


* Iso-octane + — cc T.E.L./gal. 
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QUANTITY and quality ... speed plus accuracy ... are 


demanded in the industrial war output. 


For years, the petroleum and gas industries have been 
schooling themselves in efficiency of production ... aimed 
at lower operating costs. With this pre-war experience, 
the industry stands ready and able to do the job now 
expected of it. 


Adequate measurement and control instruments are vital 
as never before. The worry factor is eliminated by utilizing 
Metric-American orifice meters ... instruments of known 


accuracy and dependability. 


Consider, for example, its large float area ... with the 
wide clearances which prevent loss of accuracy through 
capillary attraction or any possible dirt collecting in the 
mercury. Only one of many features that insure sensitive- 
ness, Close registration and ruggedness ... sustained high 


accuracy without coddling! 


Metric-American orifice meters in 
distillate plant featuring high-pressure 
control, with utilization of gas expansion 
for refrigeration to step up distillate 
recovery efficiency. 


Complete literature is available on 
the specifications, installation and 
operation of Metric-American orifice 
meters, flowmeters and control instru- 


ments. Write for it. 


IONAL PETROLEUM NEwS 














High Flash or ‘Safety’ Aviation Fuels 











Table 2—Characteristics of High-flash 
Aviation Fuels 


300-18,700 
None 


Calorific value net, Btu/Ib 18 
Corrosion 


Distillation, A.S.T.M.: 


LB. °F ., min 300-320 

E.P., °F., max 4100-420 
Flash point, °F., min 105-110 
Freezing point, °F., min 76 
Gum, accelerated, mg/100 ml, 

max 5.0-6.0 
Gum, copper dish, mg/100 ml, 

max 5.0-6.0 
Octane number® 90-100 
Sulfur, “>, max 0.05 
retraethyl lead, cc/gal, max 3.0-4.0 

© A.S.T.M C.F.R. Aviation nethod 
not be lowered bclow 110° F. without 
reducing the safety factor, nor can th 
end point be increased as it would « 
unsatisfactory engine performa i 
and Sweeney‘ suggest the use of highei 
end-point fuels to increase the wailabl 
supply. 
Manufacture 

Aviation safety fuels made | : a 
matic crude oils and by synthetic methods 
were uscd to a limited extent iY hurope 
for several years before a fuel of this 
tvpe was introduced into this country 
In 1929 the Standard Oil Development 
Co. marketed an aromatic high-flash avi 
ation gasoline which was made by high 
temperature hydrogenation and whic! 


had an octane number of approximately 


90. Until the late thirties the interest 
of both the aviation industry and_ the 
petroleum industry in safety fuel was 


mostly academic, and there was ver; 
little of this type of fuel (compared to 
the conventional type) manufactured and 
used. This apparent lack of interest was 
due to several factors. Although it was 
recognized that a fire hazard existed with 
the use of the high-volatility 
definite steps had been taken to determine 
what constituted a fuel. The 
aviation industry was also reluctant to 
adopt the use of gasoline of which there 
was only a relatively small supply in 


fuels, ho 


“safe” 


high. 
other 


the quality desired and whos« 





CO 


The petroleurn industry « 


hand 


Was 


not greatly int 


st was 
mth 
rested 


because of the high manufacturing cost 


of such a fuel and the small demand. 
With the advent of hydrocarbon con- 
version processes in petrol um refining it 


was found that large quantities of suit 


ible safety fuel could be 

a byproduct from the 

high-octane aviation base stock 

from iso-octane manufacture at a 
st ind this attracted the 

the aviation-fuel users and 


manufacture of 


produced as 


} 
S md 


lowe! 


interest ot 


proauce! 


Because of this renewed interest within 


the past few 


Hany 
renonu 
iVSs 
Lhe 
yrodu 
Art 


{ ] 
1¢ 


' } 
Pettl 


investigations 


Ve 


ars, there have 


conducted | 


i¢ industry to determine 
of manufacturing this typ¢ 
re are at present two pi 
of high-flash aviation fuel 
ced: (1) aromatic and (2) par 
ymatic-type safety fuels ar 
which contain 20% or mor 
hvdr ( irbon compounds. 
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fuel is potentially 


itic = crud 


conversion methods from 
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of crude oil. It has been estimated 
100,000,000) gal 
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e trom 
around 


200.000.000 gal. yearly potentially avail 
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Table 3 — Properties of Aromatic-type 


SO. Extraction 
S. Texas 
naphtha 


Composition: 

Aromatics ) 

Olefins { 

Paraffins and naphthenes 

Tests: 

Acid heat, °F. 

Corrosion 

Distillation (A.S.T.M.): 
LRP Ts 
10% °F. 

50%, °F. 
90%, °F. 
mera 

Flash point, °F. 

Gravity, A.P.I. 

Gum, copper dish, mg/100 

Heat content (gross), 
Btu/Ib (calc.) 

Octane No. (A.S.T.M.): 
Unleaded 
Plus 1 ce T.I 
Plus 2 ce T.I 
Plus 3 cc T.E.L./gal 
Plus 6 cc T.E.L./gal 

° C.F.R. method 


ml 


© .L./gal 
© .L./gal 
2 .L. 

on | 





R-272 


84.0 
84.0 
16.0 


None 


247 
267 
292 
337 
394 


l ° 


ind reformii 


ne of the methods capabl 


g aromatic 


llows: 


safety fuels 


Extraction processes: 
a. Sulfur dioxide 
b. Furfural 


—Conversion 


processes: 


i. Catalytic aromatization 
forming 
b. Thermal aromatization 


c. Destructive 


or high-t 


ture hydrogenation 
d. Catalytic cracking or reforming 
e. Thermal reforming—polyform- 
ing—gas reversion 


High-flash Aviation Fuels 


Houdry 
catalytic 
cracking’ 


None 


330 
341 
353 
376 
397 
105 


a 


50 


19,620 


76 
81 
83. 
84 
86 


9 


1) Be) Be) ee | 


High-temperature 
hydro- 
genation® 


(50-75) 


None 


809 


ire 


1s pro 


of pro- 


liste d 


hydro 


‘mpera 


Poly- 


forming’ 


(20-25) 


9° 


None 


801 
$11 
326 
372 
126 


36.2 


SO 


87 
88 








Extraction: Extraction processes util 


izing solvents having a high degree o 


for aromatic hydrocarbons 
may be used to produce aromatic satet 
fuels. In this method selected aromati 
crude oils are fractionated to secur 

the 


this cut is extracted with suitable sel 


selectivity 


cut of correct boiling range, an 
as sulfur dioxide’ an 
the 
The aromatic safety 


tive solvents such 
aromat 
portion. fuel ba 

then recovered from the extract, ust 


lly by distillation 


furfural, which separat 


Conversion Processes: Catalytic arom 
tization, thermal aromatization, catalyti 
cracking, thermal reforming p1 
are discussed in Cha 
Aviation Gasoline Manufacture 
with — the 
aviation-fuel 


and 
cesses detail in 
V of 
connection 
high OCI 
Ch 


KF. from 


manufacture 
base SLOK 


300 to 40 


ane 
tions boiling 


the 


' 
MOST ¢ 


frac trom 


conversion product resul 
] 


= s 
the 


trom se processes ma 


satistactory satety 
+] 


Chis 


} 


highe r yi Ids of 


tions of 


traction the cond 

operation of the processes 

be changed somewhat. 
High-temperature hydrogenation, 

process producing a high-octane hi 

naphtha through catalytic destructive |] 


high 


first source. of aviation safety fuel 


drogenation at temperatures, WV 


th 


, 
this country. In this process the chargi 


stock, 


oils, he 


usually consisting of recycl 
avy cracked naphthas, or simil 
to 


in the presence o 


materials, is subjected temperatur 
of 932 to 1040° F. 
catalyst (not specified, but probably 


ides or sulfides of such metals as molly 


{ 


denum, tungsten, cobalt, and nickel an 
hydrogen) under pressures of 3000 

5000 lb per sq. in. The resulting p1 

ucts (depending upon the characteristi 
of the charge stock and catalyst) aré 
highly aromatic gasoline 
gas composed of lighter hydrocarbo: 
hydrogen. The yield of 
ranges from 58 to 71%. One gasoli 
produced by this method, 80% of wh 
distilled above 212° F., had an octar 
number of 80 but had a very low Ik 


lead 


and gasol 


susceptibility. The low respol 
was due to the presence of aromat 
( ompounds. 

The yields of aromatic safety fu 


available from conversion processes d 
pend upon many the 
process, the charge material, the op 
ating conditions, and whether or 

the process is operated to produce sal 
fuel with 

safety 


factors: type 


or some other product 
fuel produced as a_ byproduct 
The quality of the fuel depends larg 
upon its method of manufacture. Tabl 
lists the characteristics of aromatic saf 
fuels made by several different meth: 
The stocks having octane numl 
from 85 to 90 may be leaded to a 90 
95 octane number with the addition 
1 cc of T.E.L. per gal. In general, 
aromatic high-flash fuels have poor 
and have _ heat 


susceptibilities val 


7 to 9% lower than the paraffinic ts 
It is claimed that the Houdry catal 
listed in Table 3 


fuel 


has only 1.5 
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High Flash or ‘Safety’ Aviation Fuels 





2.0% lower heating value than a similar 
boiling-range paraffinic safety fuel. 


Suitable high-flash paraffinic-type avi- 
ition fuels cannot be obtained directly 
from crude oil distillation or extraction 
since the octane number of the paraffin 
ompounds contained in the heavy naph- 
thas is much too low. Therefore, the 
high-octane paraffinic types of high-flash 
fuel must be produced by conversion 
Suitable high-octane - safety 
fuels have been produced by catalytic 
ukylation and catalytic polymerization 
plus hydrogenation. Another possible 
process source is that of naphtha _iso- 
nerization. 


nethods. 


Under present conditions of operation 
whereby the various iso-octanes are the 
principal product, there is available over 
50,000,000 gallons yearly of 80 to 90 
ctane number alkylate and hydrogen- 
ited polymer having a boiling range of 
300 to 400° F. This estimate was given 
by Hubner’ in 1940 and was based on 
the yields from the iso-octane production 
it that time. Production has increased 
greatly in the last two years, and it is 
probable that the potential byproduct 
production of paraffinic safety fuels at 
present or in the near future will be 
round 250,000,000 to 300,000,000 gal- 


ms yearly. 


Conversion Methods 


[he two principal methods suitable 
for the manufacture of paraffinic safety 
fuel are catalytic alkylation, and selec- 
tive polymerization and hydrogenation. 
\ third possible process is naphtha iso- 
nerization. These processes are all de- 
scribed in detail in Chaps. V and VI of 
\viation Gasoline Manufacture in con- 
ection with the manufacture of the 

nventional high-volatility aviation fuels. 


In the alkylation process the formation 
by the 
rmation of isododecanes, and the yield 

heavy alkylate usually amounts to 
0 to 15% of the total alkylate pro- 
ced. This isododecane fraction boils 
300 and 400° F. and has an 
tane number ranging from 80 to 95, 
pending upon the molecular config- 


ition 


iso-octanes is accompanied 


} 


ween 


Catalytic polymerization also produces 
olefin which 
en hydrogenated have suitable boiling 
ges and octane numbers of 85 to 95. 

yield of this material based upon 
total polymer is around 10 to 15%. 


No data have been published on the 
ilytic isomerization processes for naph- 
in regard to their application to 


ty fuel manufacture, but it is prob- 


carbon-atom polymers 


that a considerable yield of high- 
h paraffinic aviation fuel could be 
duced which would have a_ high 


ided octane 
eptibility 
should _ be 


number and good lead 


remembered that the 
ls given those for the 
roduct manufacture of the safety- 
traction It is 


above are 
entirely possible, 
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should the economic picture change in 
regard to general acceptance of this type 
of fuel, that the processes could be 
changed to the manufacture of the 
higher boiling high-flash aviation fuel, 
and the present yields of this material 
and the yields of iso-octane fraction 
probably could be reversed. 

Another possibility for the manufac- 
ture of larger quantities of high-octane 
safety fuels is that of blending high- 
octane hydrocarbons having the required 
volatility characteristics with stocks of 
lower octane number having good lead 
susceptibilities, and raising the octane 
number of the blend to the necessary 
value by the addition of tetraethyl lead. 
This procedure is comparable to that 
followed in the manufacture of high- 
octane high-volatility aviation gasolines 
and offers a method of reducing costs 
and increasing volume. 

Table 4 shows the lead susceptibility 
of a hydrogenated tri-isobutene-straight- 
run blend. 

Table 5 lists the characteristics of 
some typical paraffinic high-flash avia- 
tion fuels produced by different proc- 
esses. 

In general, the paraffinic high-flash 
safety fuels have octane numbers from 
80 to 100 and the lead susceptibilities 
are high enough to enable the lower 
octane stocks to be raised to 95 to 
100 octane number by the addition of 
4 cc of tetraethyl lead per gallon. These 
fuels are stable, are low in sulfur con- 
tent, and have high heats of combustion. 


Performance 


High-flash fuels are difficult to vapor- 
ize and therefore are not satisfactory for 
use in regular carbureted motors. With 
the use of injection systems it is believed 
that such fuels will perform equally 
as well or better than the high-volatility 
fuels of equivalent octane number. Start- 
ing difficulties will be a factor in the 
use of high-flash fuels, but these may 
be overcome by the use of an accessory 
starting fuel. One hundred octane high- 
flash fuels are said to give the same 
power output as is given by iso-octane 
when injection is used for both fuels. 


Table 4 


Lead Susceptibility of 50:50 Blend of Straight- 
run Naphtha and Hydrogenated Tri-isobutene 


Octane No. 


(A.S.T.M. 
Motor) 
Unleaded 84.0 
Plus 1 cc T.E.L./gal 90.5 
Plus 3 cc T.E.L./gal 96.0 
Future 


Although high-flash or safety aviation 
fuel has been available in this country 
since 1929, it has not achieved a position 
of prime importance in the aviation-fuel 
picture. Its widespread use has been 
objected to on such grounds as high 
cost, insufficient quantities available, 
starting difficulties, questionable — per- 
formance in existing-type motors, and the 
questionable degree of safety attained 
by its use. As a result no definite re- 
quirements have been established for 
such fuels. It is possible that, if an 
agreement is reached, primarily among 
users of aviation fuels, as to what con- 
stitutes a “safety” fuel, and these speci- 
fications are given to the petroleum in- 
dustry, that industry will be able to 
supply all the fuel necessary for their 
requirements at a cost ‘comparable to 
the equivalent grade of high-volatility 
aviation gasoline. 
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Table 5—Properties of Paraffinic-type High-flash Aviation Fuels 


U.O.P. Hydro- 
Straight- polymerization Isodo- genated = Alkylate’ 
run! hydrogenation’ decane! tri-iso- 
1° 2° butene' 
Acid heat, “I 2 
Distillation (A.S.T.M.) 
Lp. ~F 332 273 250 342 349 310 
10%, °F. 340 31 281 327 
50% °F. 350 389 361 343 
90% °F. 375 389 361 362 
nF. F. 100 150 390 342 350 384 
Flash point, F 103 
Gravity, A.P.I. 37.9 50.5 58.1 55.7 58.3 57.0 
Gum, accelerated, mg/100 ce 2 
Octane No. (A.S.T.M. Motor) 
Unleaded 65.5 89 96 100 100 8] 
Plus 1 cc T.E.L./gal 74.5 86 
Plus 2 cc T.E.L./gal 79.0 89 
Plus 3 ce T.E.L./gal 81.0 92 
Plus 4 cc T.E.L./gal 82.5 94 
? 1 part isobutene to 2 parts n-butene. 


°° 4 parts isobutene to 1 part n-butene. 
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INFRARED SPECTROSCOPY 


New Analytical Tool for New Processes 


NFRARED spectroscopy is one of the 

newest analytical tools developed as 
an aid in petroleum hydrocarbon re- 
search and in analysis for refinery proc- 
ess control. A number of oil companies 
now are using the method among them 
Shell Oil Co. and Socony-Vacuum Oil 
Co., Inc. While infrared spectrometry is 
“new” to the oil industry, and indeed 
to industry at large, the fact that many 
chemical compounds will absorb specific 
wave lengths of infrared radiation, the 
basic principle of this method of anal- 
ysis, has long been known to science. 
One of the early investigators of infra- 
red absorption spectra was Coblenz', 
whose work was published in 1905, while 
Lecomte and Lambert? in France were 
among the first to apply the method to 
the analysis of hydrocarbon mixtures. 
Barnes, Liddel, Williams? and Wright+ 
were among the first to develop compre- 
hensive methods of analysis suited to 
industrial requirements in this country, 
as well as much of the required instru- 
mentation. 

Analysis by infrared spectroscopy has 
one advantage few other methods pos- 
sess. The sample is in no way changed 
by the analysis (very advantageous with 
rare or valuable samples) nor is_ it 
likely to become contaminated by re- 
agents and foreign materials or damaged 
by heating and cooling. Other physical 
properties of the sample—boiling or 
freezing point, vapor pressure, solution 


By D. P. Thornton, Jr. 


in solvents, refractive index, etc.—have 
no bearing on its infrared spectrum. Even 
compounds so highly colored as to be 
opaque to the radiations have been ex- 
amined with reflected infrared light: de- 
positing the sample in thin films, or 
dispersing it in a solvent which will not 
absorb (interfere) in the region to be 
studied. 


New Analytical Problems 


Most analytical methods for hydro- 
carbon analysis have shown themselves 
to be unsuited in some manner for pres- 
ent day process demands. The oil in- 
dustry’s entry into the field of chemical 
manufacture to produce aviation gaso- 
line components, explosives and syn- 
thetic rubber components, as well as 
chemicals and solvent specialties, has 
brought into use such processes as isomer- 
ization (of butanes, pentanes and _ hex- 
anes) alkylation, de-alkylation, aromati- 
zation and polymerization, to name a 
few. All these present new analytical 
problems. 

Many of the older methods of analysis, 
regardless of relative degree of accuracy, 
are time-consuming. Sometimes a period 
of many hours is required between the 
drawing of samples and the final result. 
On the other hand, most of the new 
processes are sensitive to fluctuations in 
feed-composition and _ catalyst-activity. 
They require frequent product analyses 
for economical process control. Also be- 


cause many of the new products hav 
boiling points close to other and perhay 
undesirable compounds, fractional dis 
tillation methods as well as many of th 
older chemical methods do not supp! 
the necessary degree of accuracy. 


It is recognized that infrared spectr 
photometric analysis is not the panac« 
for analytical troubles long sought | 
technologists in the petroleum and othe: 
industries. The method is not expected 
to supplant or outmode other established 
analytical procedures. Rather, it should 
be regarded as a supplementary tool 
which adds another physical measur 
ment for use in describing either 
single chemical compound or a mixtur 
of several compounds which may or 
may not be chemically similar. One of 
the best known analytical methods, pre- 
cise fractional distillation, still will b 
needed if infrared spectroscopy is used 
for final analysis, because its speed and 
accuracy are enhanced if the mixture t 
be analyzed contains only three or four 
components. 


Many “unknowns” encountered ar 
mixtures of a very large number of com 
ponents. Before analysis they must b 
split by distillation or other procedures 
into fractions having not more than seven 
components, and preferably four, for con 
venient handling. 


As an example of the problems being 
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Infrared Spectroscopy as New Analytical Method 





‘ncountered with new processes, the 
petroleum industry now is manufacturing 
butadiene by catalytic dehydrogenation 
f the three butenes: butene-1 and cis 
nd trans butene-2 with boiling points 
f 23.0°F., 33.8°F. and 36.5°F., re- 
pectively. Impurities in the refinery 
B-B” cut used as raw feed stock may 
include isobutylene (b.p. 21.2°F.), bu- 
tane (b.p. 31.1°F.) and isobutane (b.p. 
13.64°F.). A fractional distillation anal- 
ysis of this mixture would be difficult and 
long drawn-out because of the closely- 
grouped boiling points. Accuracy of re- 
sults might be questionable for some 
components. 


However, this 6-component mixture 

an be easily split into two or more 
fractions by preliminary fractional distil- 
lation before analysis by infrared spectro- 
photometer. The two stereoisomers, cis 
and trans butene-2, while boiling only 
2.7°F. apart, and butene-1 and isobutyl- 
ene, boiling within 1.8°F. of each other, 
are readily identified quantitatively by 
their infrared absorption spectra. Fam- 
ilies of hydrocarbons, without reference 
to molecular weight of individual homo- 
logues present, generally can be detected, 
almost at a glance by this method.® 


The method of infrared spectroscopy 
as has been stated above, depends upon 
the absorption of specific wave lengths 
f infrared radiation by a compound or 
mixture. The measurement consists in 
determining how much of the radiation 
it a given wave length is absorbed by 
the sample in question. A schematic dia- 
the complete electromagnetic 
spectrum, of which visible light, ultra 
violet and infrared radiation, as well as 
radio and X-rays form a part, is shown 
in Fig. # 


gram of 


Instrument ‘Bottlenecks’ 


The infrared portion of the spectrum 
will be seen to extend from the long 
wave length limit of sensitivity of the 
human eye, 7500 Angstrom units (0.75 
to about 350,000°A. (350), 
the region of the ultra-short radio waves. 
[he various subdivisions of the infrared 
region are shown by dotted lines in 
Fig. 1, and are: the photographic region 
trom 0.754 to 1.34; the overtone region 


mi ron® ) 


trom 1.3 to 2.54; the fundamental vibra- 
tion region from 2.54 to about 25, and 
the rotational region from 25” to 350s. 
While each of these regions is important, 


interest generally centers about the funda- 
mental vibration region. Because of the 
limitations of sources of radiation as well 
prism and lens materials, only a por- 
tion of the fundamental vibration region 
15“) has been the most thor- 
oughly investigated. 


y) to 


Roughly speaking, an infrared spectro- 
photometer consists of a radiation source, 
a dispersing means to spread out this 
radiation in order to provide narrow 


wave length bands at accurately-known 
micron (4) = 0.001 mm. 
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wave length positions, means of inter- 
posing a sample of suitable thickness 
into the path of this radiation, and a 
detector and amplifier to measure accur- 
ately the intensity of radiation in each 
narrow band. Indicative of the problems 
that have confronted experimenters is 
the fact that only recently has a com- 
mercially standardized research-type in- 
strument been in process of manufacture. 
An instrument devised for limited rou- 
tine-type work became commercially 
available on high priority a little more 
than a year ago. The research instrument 
probably will sell for approximately $10,- 
000, while the makes of routine instru- 
ments now on the market are priced in 
the neighborhood of $3,000. Methods of 
reporting and computing results like- 
wise have varied widely among the 
limited discussions in the literature. 


Possibilities Recognized 


As has been previously mentioned, 
the possibilities inherent in infrared spec- 
troscopy have been long recognized. 
However, limitations in materials re- 
quired for prisms and lenses, as well as 
difficulties in reproducibly quantitative 
measurement of the unabsorbed radiation 
have been the principal stumbling 
blocks in the way of successful utilization 
of the method. 


Prisms and cell windows must be made 
of materials which do not absorb infra- 
red in the frequency region being used. 
Generally these now are made of sodium 
chloride (rocksalt), potassium bromide 
or lithium fluoride; all of which require 
protection from water-vapor and care- 
ful handling. Gratings, ruled on any con- 
venient material, theoretically can be 
substituted for prisms, but since they 
produce several different orders of spec- 
tra which generally overlap in this region, 
their use is undesirable from a practical 
standpoint. 

The energy measuring device must be 
sensitive and therefore delicate. The 
radiation cannot be photographed at 
wave lengths longer than 1.24, is un- 
detectable by photocells above  1.7x. 
Thus the most commonly used detectors 
are bolometers, thermocouples or per- 
haps, radiometers. Since the devices must 
detect temperature changes within a 
limit of error of 0.00005°C.*, the output 
voltage from a thermocouple is small 
(about 1 microvolt, or 10-® volt) and 
not readily susceptible to electronic am- 
plification. Bolometer output, though 
similarly minute, may be electronically 
amplified, but there are circuit compli- 
cations here also. Authorities still differ 
over the relative merits of bolometers 
and thermocouples. At present both are 
in use for research-type instruments while 
routine instruments’ generally are 
equipped with thermocouples and sensi- 
tive galvanometers. 

Some of the difficulties encountered 
with natural crystals of sodium chloride, 
potassium bromide and lithium fluoride 


were in finding flawless samples large 
enough to permit reasonable sized prisms 
to be cut from them. The prisms must 
have sufficient “aperture” (effective 
light-handling capacity) to pass enough 
infrared radiation to permit readable and 
reproducible registration on  thermo- 
couple or bolometer. Kremer® of the 
Harshaw Chemical Co. at Cleveland, has 
described a method of “growing” large 
crystal “synthetic” prisms of about 6 in. 
by 6 in. and 4 in. thick. 

Fig. 2 shows the routine-type 2 to 
14.54 range instrument with accessories 
as furnished by National Technical Lab- 
oratories. These accessories include the 
gas-handling burettes, pressure manomet- 
er and desiccating system. The whole is 
mounted on a table (except for measur- 
ing galvanometer). It sells for $3750 
f.o.b. factory. 

Fig. 3A shows the spectrophotometer 
with cover removed, indicating the ar- 
rangement of the internal mechanism. 
Fig. 3B shows the galvanometer (en- 
closed, in Fig. 2, behind the wood panel 
at upper right of the picture) in its 
vibration-dampening mounting. Scale for 
measuring galvanometer deflections is 
mounted on the table as shown in Fig. 
9 


Fig. 4 is a light-path diagram of the 
instrument, arranged to appear in the 
same sequence of arrangement of appar- 
atus as shown in Fig 3A. 


Instrument Described 


Essentially, a routine-type instrument 
contains the same working parts as the 
wider ranged research instrument. For 
simplicity, a routine-type instrument will 
be described as pictured in Figs. 3A 
and 4, 

Radiation is supplied from the Nernst 
Glower, 1, enclosed in a water-jacketed 
housing (shown disassembled in Fig 3A, 
upper left center). Unfiltered radiation 
enters the totally-enclosed instrument 
through the water-cooled metal shutter 
and diaphragm, 2, which regulates the 
energy entering the instrument, and the 
rock salt window, 3. Behind the window 
are a filter, 4, used to absorb visible 
radiation, and a lithium fluoride shutter, 
5, the latter being used when the instru- 
ment is operated at long wave lengths. 
Radiation entering the window is re- 
flected and focused by the spherical mir- 
ror, 6, through the absorption cell, 7, 
containing the sample (in Fig. 3A the 
cell is partly obscured by the slit- 
adjusting mechanism). 

Attached to the cell is the frame of 
the first or entrance slit, 8; its width is ad- 
justable between 0.01 and 2.0 mm. The 
sides of this slit are curved, compensat- 
ing for image distortion in the prism. 
The flat mirror, 9, reflects the unabsorbed 
radiation onto the off-axis (14° ) Littrow- 
type (parabolic) collimating mirror, 10, 
which in turn reflects the now-parallel 
pencils of radiation into the 60° rock 
salt prism, 11. Radiation traversing the 
dispersing prism is reflected almost back 
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on itself by the flat mirror, 12, actually 
traversing the prism, 11, twice. The size 
of the two mirrors, 9 and 10, with the 
prism, 11, effectively determine the ap- 
erture of the instrument, which in this 
case is about f6. 

Re-refracted (dispersed) radiation 
from the prism, 11, is again reflected by 
the Littrow mirror, 10, this time directly 
to the exit or second slit, 13 (straight- 
edged). This slit forms the actual “spec- 
tral image” for analysis. The spectrum 
thus formed at 13 is concentrated on the 
receiving junctions of the vacuum ther- 
mopile, 15, by means of the parabolic 
mirror, 14, and the rock salt lens, 18. 
Electrical connections at the thermopile, 
15, convey the electric energy generated 
by the thermopile to the measuring gal- 
vanometer (not shown) which is of the 
ballistic type. The angular setting of 
the prism, which, of course, controls the 
wave length of the radiation reaching 
the thermopile, is made through the 
lever- or tangent-arm, 16, resting on the 
turret assembly, 17. The turret assembly, 
as shown more clearly in Fig. 3A (lower 
right), consists of 18 pins of varying 
length, each used for setting the instru- 
ment to a specific wave length. The pins 
themselves are capable of adjustment 
during calibration of the instrument. 

As stated, this instrument is intended 
only for routine analyses by determina- 
tion of absorption at certain wave 
length (s). However, it may be converted 


Fig. 2—Complete unit for routine infra- 
red spectrophotometric analysis. of 
hydrocarbons within the range 2.0 and 
14.54. Left is the spectrophotometer, 
center, the gas handling apparatus, 
and right, the galvanometer and hous- 
ing (separately-mounted from the table). 
Vacuum pump below table is con- 
nected to the thermopile, which meas- 
ures the unabsorbed radiation 
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Fig. 3A—Infrared spectrophotometer with cover removed 


to a continuous-spectrum instrument by 
substituting a calibrated micrometer for 
the turret assembly. Or, a cam could be 
substituted instead, and the whole driven 
by a constant-speed motor. The optical 
system can be converted for over-all 
spectral coverage by substitution of the 
appropriate crystalline materials for that 
furnished in window, lens and prism. 

In some types of research instruments, 
the Littrow mirror is driven instead of 
the prism; this has the same effect of 
causing the spectrum to 
the exit slit as if the prism were moved. 
Also, two galvanometers generally are 
used, as well as photocells, and the final 
absorption spectrum drawn by a record- 
ing galvanometer on photographic paper. 
An instrument of this type is described 
by Barnes, et al*, and is similar to the 
instruments Nielsen*, Wright? 
and others. 


sweep across 


used by 


Use of Infrared Spectra 


Fig. 5 shows the complete infrared 
spectra of pure normal- and _ iso-butane 
in gaseous phase at two different con- 
centrations (pressures), plotted as per 
cent transmission vs. iength in 
microns (wave-number is shown in up- 
per scale for The two 
sets of spectra are oriented with respect 
to each other so that wave lengths (or 
wave-numbers) coincide. These 


wave 


convenience ). 


have 


been computed from the tracings pro- 
duced by the instrument itself and ar 
corrected for instrument anomalies 
from background _ radiation, 
changes in source intensity and cell con 
dition, galvanometer drift, etc. 


caused 
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Fig. 3B—Measuring galvanometer, © 
ballistic type, in its vibration-absorbing 
mounting 
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Fig. 4—Light-path diagram of spectrophotometer (see text) 


to calibrate the instrument, it is neces- 
sary to have very pure reference com- 
pounds—or compounds in which the 
amount and nature of impurities are 
accurately known. (This fact 
added value to A.P.I. Research Projects 
and individual projects aimed at pro- 
ducing pure compounds for investiga- 
tion of physical properties.—Ed. ) 
such compounds, libraries of spectra are 
built up, and from such comparisons as 
above, qualitative determinations of 
components in an unknown mixture are 
made. 

Further information is desirable from 
complete spectra, such as determination 
of space configuration of the molecule, 
evidence of unsaturation and _ cyclical 
structure. For instance, all olefins ab- 
sorb at 6.104, all normal paraffins at 
3.54, while all acetylenes have a strong 
absorption band at 4.474. Carbon di- 
oxide and water must be excluded from 
the sample as well as the instrument, 
because, unfortunately, both absorb at 


gives 


From 


many wave lengths and unduly compli- 
cate the analysis. 

In routine identifications and qualita- 
tive determinations, it is neither neces- 
sary nor desirable to scan the entire 
spectrum of any component or of the 
mixture itself after qualitative determina- 
tion of components has once been made. 
Rather, the spectrum is investigated at 
from one to a dozen 
lengths, depending on the complexity of 
the mixture. Referring to Fig. 5, it 
will be noted that there are at least 
4 points where maximum absorption of 
infrared exists in one of the pairs of 
spectra while minima exist in the other 
pair. For example, on the (b) spectra 
of the two compounds near 13.34, butane 
shows 10% transmission while isobutane 
transmits over 90% of the radiation. 
Near 11.1“ a similar situation exists 
again. This is true to a lesser extent at 
8.6u and to a still lesser extent between 
8.5 and 7.64. These might be selected 
by the analyst as check points—compar- 


specific wave 








ing data from two or three such points 
for accuracy or to determine an aver 
age, perhaps. The transmission band 
between 2 and 4 would not be used 
for absorption here is characteristic of 
hydrocarbons in general and for the par 
affin family in particular. 

If the mixture to be analyzed wa 
known to contain but the two com 
ponents, a “spot check” of transmissi: 
at any of the 4 points would give inf 
red absorption value due to but one 
the two components. 

The analyst first would construct 
“working curve”, similar to that show 
in Fig. 6 for mixtures of isobutane 
normal butane, of “extinctions” (log 
of the fraction: observed intensity with 
cell and sample in radiation path—I 
divided by intensity with empty cell 
in radiation path—I) vs. corresponding 
concentrations of the minor constituent 
in the major constituent at one or mor 
of those specific wave lengths selected 
for “spot check.” Then, having deter 
mined extinction (per cent transmissi: 
is used by some workers) of a specifi 
unknown sample at that check point, the 
concentration of the minor constituent 
would be read from the curve. In Fig. 6 
an extinction -of 0.3 indicates approxi 
mately 4.8% isobutane impurity in 
normal butane; the curve given is, how 
ever, merely an example and not drawn 
from actual data. 


Alternative Method 


An alternative method would be t 
set up a system of simultaneous equa- 
tions of the form developed by Nielsen 
and Smith® for mixtures obeying Beer's 
law: 

E = (e,c. + €,C,+ €2C2 )1l K, 
in which E is “extinction” for the wave 
length used, i.e., log (1,/I1) where 1, is 
the intensity of the incident light and 
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Fig. 5—Complete spectra of normal butane (top) and isobutane, as determined jointly by Phillips Petroleum Co. and 
University of Oklahoma Research Institute. The two curves for each compound represent difference in absorption due 
to changes in concentration: concentration is expressed as pressure (p) multiplied by cell length (cm) in centimeters 
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Infrared Spectroscopy as New Analytical Method 





[ is the intensity of the transmitted light; 
Co, Ci, C2, . . . . are the concentrations of 
individual components of the mixture; 
€o, @1, 2, are their extinction co- 
efficients, 1 is the length of the light 
path through the cell, and K is a cell 
constant, depending largely on the nature 
and condition of the windows of the 
ell for its value. 

The method of simultaneous equations, 
required for analysis of multicomponent 
mixtures, places obvious limitations on 
the number of such components for 
which simultaneous equations can be 
written and solved either by a system of 
determinants or by matrix algebra. In 
addition, more than 3 or 4 components, 
with their possibly equally different ab- 
sorptions for any given wave length of 
radiation, may enormously complicate the 
selection of “check points” for a routine 
analysis. 

It is however, to develop 
short cuts in avoiding necessity of solving 
complex systems of simultaneous equa- 
tions. These depend on the nature of 
components in the mixture, their number, 
and the degree of accuracy desired in 
the results. 


possible, 


Such solutions usually are 
based on the initial assumption that only 
one component, “A” is absorbing at a 
given wave length, then correcting this 
assumption later, based on fact that spot 
check at another frequency may reveal 
component “B” with some slight ab- 
sorption at the check-point originally 
used to determine concentration of com- 
ponent “A”. Such a method can be 
carried to any degree of refinement, de- 
pending on accuracy required. 


Industrial Applications 


There are numerous examples of the 
industrial use of infrared spectropho- 
both in the literature and as 
described to the writer during recent 
visits to several oil company and other 
research laboratories. Unfortunately, 
some of the applications are connected 
with manufacture of war-products and 
cannot be discussed. Wright* reports 
that Dow Chemical Co. is using at least 
one instrument on 24 hours a day con- 
tinuous duty, recording the analysis of 
a hydrocarbon gas stream and _ auto- 
matically controlling a distillation proc- 
ess. Brattain’ and others’ report Shell 
Oil Co. using infrared spectra as a 
method for routine control analysis of 
normal and isobutane mixtures in most 
of its refineries; the method is being 
extended through continued research 
study. Brattain’ states: 

“The routine infrared analysis of n- 
butane-isobutane mixtures is made as 
follows: 

“The energy traversing the instrument 
and composed of the spectral interval 
from 1217 to 1153 cm.-!, is read both 
with and without the sample in the 
light path. From these readings, the 
percentage of energy transmitted by the 
sample is calculated. The isobutane 
content (in per cent) is then read from 


tometry, 
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Fig. 6—Schematic diagram of a “working curve” for small amounts of isobutane 


in normal butane. 


Such o curve is developed by measuring absorption of 


infrared by synthetic samples containing known amounts of isobutane in pure 
butane with the same wave length of radiation (i.e. a “spot check”) 


a calibration curve. The calibration 
curve is plotted from readings taken on 
synthetic samples 
are accurately known. 


whose compositions 


“er 


This system was used at the Shell 
Development Laboratories to analyze 
5500 samples in 22 months. In addition, 
two special instruments using this anal- 
ysis procedure are now being used for 
plant-control work. The accuracy of 
these routine analyses is about 0.5% of 
the total sample. The accuracy is slightly 
better for samples low in isobutane and 
slightly worse if the isobutane content 
is above 85%. The time required for 
analysis is 20 minutes per sample. This 
figure includes time spent turning the 
instrument on and off, preparing samples, 
calculating the results, periodically check- 
ing the method and making out analysis 
reports. It was arrived at by dividing 
the total time spent on these analyses 
by the total number (5500) of samples 
analyzed. 


“The time is 15 minutes or less per 
sample if the number of analyses is 
sufficient to require 8 hours continuous 
work by an experienced operator. The 
average time per sample was increased 
to 20 minutes because 6 operators were 
trained within 22 months with the spec- 
trophotometer seldom in operation for 
more than 4 hours per day. One operator 
analyzed 38 samples in 6 hours, includ- 
ing calculations and other operations 
incidental to the actual analyses.” 


Another practical example of the in- 
strument’s industrial application is to 
determine which of several commercial 
processes produces a given product in 
the purest possible form. A corollary to 
this problem is the adjustment of condi- 
tions of manufacture to produce a de- 


sired product of highest purity. The in- 
frared spectrophotometer has given the 
answer to such actual problems in as 
little as 5 minutes. Still another problem 
recently solved was a job of trouble- 
shooting. A product had long been used 
for a certain purpose but recently re- 
ceived supplies failed to give desired 
results. Analysis by ordinary means 
revealed the most recent shipment appar- 
ently was identical with former §satis- 
factory shipments. Obviously there was 
some unrecognized change which did 
not affect the product’s ability to meet 
specifications but did affect its perform- 
ance in use. In one such case, compari- 
son of the infrared spectrum of a “satis- 
factory” sample with that of the “un- 
satisfactory” sample revealed the pres- 
ence of an impurity that was responsible 
for the trouble. Check of the product 
during manufacture, by infrared spectro- 
photometer, aided in the elimination of 
the undesirable impurity. 


Application in Refining Processes 


There are numerous ways in which 
infrared spectroscopy may be applied to 
existing processes used by refiners and 
natural gasoline manufacturers. 

Consider an HF alkylation plant. First, 
the alkylate charge stock preparation 
presents control opportunities in the 
isolation of isobutane and iso- and normal 
butylenes. That is, by infrared spectro- 
photometer, the overhead and bottom 
streams from the fractionator would be 
checked to determine the impurities in 
the isobutane overhead stream and to 
see if there was any isobutane in the 
bottoms. A_ similar procedure would 
be involved for the butylenes. 


General practice now is to mix the 


R-279 

















Infrared Spectroscopy as New Analytical Method 





paraffin-olefin stream with the catalyst 
acid in an alkylation contactor, ac- 
cording to several authorities®, 1° or at 
least the catalyst must not be mixed with 
the undiluted olefin if unwanted po- 
lymerization is to be avoided, and a 
considerable excess of paraffin over olefin 
is preferable®. _Infrared-spectrophoto- 
metric analysis could be used to control 
paraffin-olefin ratio. Similarly, analysis 
of overhead and bottoms streams on de- 
isobutanizer, depropanizer, debutanizer 
and alkylate rerun towers would indicate 
appropriate control needs and product 
purity. Analysis of light alkylate might 
indicate presence of organic fluorides, 
or this determination could be made for 
streams from the HF stripper, bauxite 
treater, or both. 


Training Instrument Operators 


Despite the complex and _ abstruse 
physical theories on which the infrared 
spectrophotometer is based, users say 
there is no necessity to have a staff of 
trained physicists as operators. Nielsen?! 
reports routine infrared analyses of n- 
butane-isobutane mixtures in 
company laboratories by high-school 
graduates. Laboratory time of 15 
utes with a precision of 0.5% is 


two oil 


min- 
given. 

One company has this to say concern- 
ing qualifications for its infrared analysts: 

“The operator must receive sufficient 
training, and have sufficient native ‘horse 
sense’ to realize when things are going 
apparently wrong, and report it to 
someone else, well trained scholastically 
in the particular technique, so that im- 
possible or erroneous results will not 
be certified to the plant operators. Such 
a situation might result in a costly mis- 
take all around. Naturally, if the oper- 
ator is doing the same thing day after 
day, he will have a ‘hunch’ when things 
are departing from the accustomed, such 
as in the following example: 

“Suppose you have a control instru- 
ment set up, determining the concen- 
tration of one component by a two-spot 
spectral transmission. Call this 
ponent ‘A’. Now assume that a 
quantity of another component, ‘B’ 
which normally is not present, enters 
the stream. Assume further that ‘B’ 
shows some absorption of infrared at 
both the two frequences used for anal- 
ysis. The absorption value at the two 
points being examined thus is increased 
due to the presence of the unexpected 
contaminant ‘B’, perhaps seriously affect- 
ing the accuracy of the determination. 
However, if the operator has sufficient in- 
telligence to become suspicious when con’ 
centration of ‘A’ becomes abnormally 
high, he will report the anomaly to his 
superior. The superior, in turn, will 
know how to determine what is wrong 
and give plant operators directions for 
correcting the trouble. Or, in the event 
something has gone wrong with the in- 
strument itself (such as damaged source 
of radiation, failure in the galvanometer 


com- 
small 
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or other registering circuit, and the like), 
steps can be taken toward appropriate re- 
pair or replacement.” 


Consensus of opinion among 
now is that operators of the high-school 
graduate level can be used to perform 
satisfactorily the analyses and do the 
calculating on routine work. They point 
out, however, it will be necessary to 
have at least one person available who 
has been thoroughly grounded in the 
operation of the instrument and_ the 
analytical techniques to be employed. 
They add that a person well grounded 
in physics and chemistry will be re- 
quired where use of the instrument in 
research is contemplated. 


users 


In this connection, several authorities 
have suggested that one of the greatest 
advances needed in modern instrumenta- 
tion, be it spectral analysis or flowmeters 
and temperature and pressure controllers, 
is for manufacturers and users of such 
instruments to co-operate in developing 
training schools for operators as well as 
and repair crews. Some 
reports indicate this now is being seri- 
ously certain 


maintenance 
considered by manufac- 
turers. 
New Industrial Applications 

It is probable that continued research 
will develop unexpected applications for 
this analytical tool. An_ ever- 
increasing list of oil companies are inves- 


“new” 


tigating possibilities of infrared spectro- 
photometry, while installations of re- 
search-type instruments is definitely on 
The Okla- 
Research Institute has been one 
of the foremost investigators of 


the increase. University of 
homa 
infrared 
phenomena, under the direction of Phys- 
Rud Nielsen. One of 
research-type instruments now 
country is in daily use at its 
laboratories at Norman, Okla., for solving 
problems in with the 
effort. A notable amount of work has 
been done by the research laboratories 
of The Dow Chemical Co., Midland, 
Mich., American Cyanamid Co. at Stam- 
ford*, and of Shell Oil Co. at Houston, 
Texas and Emeryville, Calif. 
ber of research-type instruments now 
built or building probably exceeds 25 
or 30 


ics Professor J. 
the few 
in this 


connection wal 


The num- 


Future of The Method 


For the future of the method Barnes 


et al® states: 


“The initial phase of infrared spec- 
troscopy in industry was exploratory in 
nature. It has been known for many 
years that correlations could be made be- 
tween spectral characteristics 
and the molecular structure of the mate- 
rial being studied. The fact that an 
infrared absorption spectrum is a unique 
characteristic of a compound had _ sug- 
gested that this .spectral region could 
be useful for identification analysis of 
unknown materials and mixtures. Start- 


ol SCTV ed 


ing with this basic knowledge, spectro- 
scopists in those companies which have 
shown an interest in the field have had 
to construct their own spectrometers, 
build up a reference library of absorption 
spectra of pure materials, establish struc- 
tural correlations, and develop their own 
methods of quantitative analysis. Not 
only has this fundamental work been 
done, but also sufficient preliminary ap- 
plications and results have been derived 
to prove conclusively that infrared pays 
its own way and is rapidly becoming a 
practical necessity to any research or pro- 
duction organization handling 
chemicals. 


organic 


“Industrial infrared spectroscopy _ is 
now entering its second phase—the de- 
velopment from proving potentialities 
under ideal research conditions to wide- 
spread applications under any practical 
conditions which might occur. This ex- 
pansion does not imply that all efforts 
must be bent toward making infrared 
techniques routine but it does imply that 
the basis upon which infrared research 
is conducted has been changed. It has 
passed the state of hiring a trained infra 
red spectroscopist with the general in 
struction that he should build an instru 
ment and then proceed to demonstrat 
its utility. Neither sufficient time nor 
trained personnel is available to permit 
such an approach.” 
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® Completely equipped Pilot Plants and 
a modern Laboratory are in 24-hour 
operation at Foster Wheeler's Carteret 
works. Its facilities are utilized to deter- 
mine the basic designs for commercial 
processes, including fluid catalytic crack- 
ing, polymerization, precise fractionation 
and others. Data on chemical reactions 
to 1500°F. and 3000 Ib. pressure per 
square inch are obtained. 


The Laboratory and Pilot Plants, manned 
by experienced personnel, are at the 
disposal of the petroleum and chemical 
industries for the investigation of present 
and post war problems. 
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Discussing Economic Design 
Of Modern Pressure Vessels 


Article 1—Factors Affecting Cost of Tanks 


The accompanying article is the first 
in a_ series presenting analytical 
methods for determining the economic 
design of pressure tanks for specific 
working conditions. Design standards 
used are those of the A.P.I.-A.S.M.E. 
Code for Unfired Pressure Vessels. 
Cost data are based primarily on 
standard prewar rates, which may be 
subject to some modification as a re- 
sult of higher labor rates. Following 


By E. F. Brummerstedt* 


N REFINERY DESIGN the question 

of economical storage of liquids or 
gases at various pressures arises frequent- 
ly. Because of the number of variable 
factors involved, this problem often defies 
simple mathematical analysis, and_ is 
usually solved by rule-of-thumb approxi- 
mations or comparative cost analysis of 
several alternate schemes—essentially a 
trial-and-error method. 

For non-pressure storage tanks of large 
size API Standard No. 12-C attempts to 
solve the problem by listing typical tank 
sizes based on 72 


72 in. and 96 in. wide 
courses, from which the refiner can easi- 
ly pick the most suitable dimensions for 
his required capacity, based on plant 
size and erection equipment. Tank 
fabricators also have issued many bulle- 
tins which adequately cover the subject. 
Hence this series of articles will be 
limited to pressure tanks designed in ac- 
cordance with the API-ASME Code for 
Unfired Pressure Vessels. 

Since cost is primarily proportional to 
the weight of steel required for the 
tank, mathematically the problem ap- 
pears to evolve into one giving the mini- 
mum weight of steel per given volume 
of container. Since weight is a function 
of shell area and thickness, for a given 
shell thickness the problem reduces to 
that of a container of minimum area per 
unit volume. This, of course, is a sphere, 
or surface of revolution formed by re- 
volving a circle about a diameter. In 
addition to having a minimum shell 
area, a sphere also has a minimum shell 
thickness, since the stress due to internal 
pressure in a spherical surface is only 
half that in a cylindrical surface of the 
same diameter. However, not all pres- 
sure storage tanks are spherical. Hence 
there must be certain other factors be- 
sides weight of steel that enter into the 
cost of a tank. 

The most important of these is the 
labor required to transform the steel 
plates obtained from the mill into the 
proposed shape. The formation of spher- 
ical segments requires special equipment 


*Petroleum Refinery Division, Foster Wheeler 
Corp., New York. 
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articles will discuss design factors for 
internal and external pressures, for 
shape of heads, determination of 
number of courses, among other 
points. 

The series is offered to provide 
refiners and design engineers funda- 
mental data that will aid in the 
selection of tanks of economic design 
and is not intended to favor any par- 
ticular design. 


not possessed by the average welding 
shop or field construction crew; hence 
the construction of larger spheres is 
limited to a few companies having this 
special equipment. For smaller spheres 
the unit labor, that is amount of labor 
required per unit of weight, is often so 
much higher than for other shapes that 
the sphere is no longer economical below 
a given capacity, depending on shop or 
field equipment and labor resources. 
Other factors mitigating against the use 
of spherical shells are plant layout and 
transportation facilities for shop-welded 
equipment. Both of these factors usually 
favor long cylinders of equal capacity 
and smaller diameter. Spherical tanks 
are used to meet the requirements for 
handling special products or under con- 
ditions which offset these and other gen- 


eral factors in tank design. 

Assuming that a shop-welded cylinde; 
is desired, what is the optimum shap 
i.e., what is the most economical ratio 
length to diameter for a given capacit 
and design pressure? This would be 
simple problem if the shell thickn: 
were constant regardless of diamet 
However, since the thickness of sh 
varies directly with the diameter, t 
determination of the optimum L/D rat 
involves many variables and requii 
several simplifications. 


Ellipsoidal Head Analysis 


The cylinder will be assumed to ha 
2:1 ellipsoidal heads. Except for | 
pressures (as will be shown in a sub 
sequent analysis) they are the cheapes 
and best type. Even though made 
one piece, the heads will have the same 
thickness as the shell, in accordance wit! 
standard practice and code regulations 

The volume of an ellipsoidal head is 
equal to that of a cylinder of identical 
diameter whose height is equal to 2/3 
of the depth of dish of the head. Since 
a 2:1 ellipsoidal head has a depth of 
dish equal to “ of its diameter, (the 
minor axis being one-half the major axis), 
the height of an equivalent cylinder is 
2/3 x 1/4=1/6 of the diameter. Their 
values can be easily checked by refer- 
ence to handbooks and trade catalogues, 
or mathematically by integral calculus. 
(See Fig. A). 


The surface area of a 2:1 ellipsoidal 
head can also be obtained from trade 
catalogues, or checked by calculus. The 
diameter of a flat circular plate required 
to form the head is found to be approxi- 


mately 22% larger than the head diam- 























ANALYS1s oF 2:/ Eutipsowat Heap 








4b* 
Sroplity 79, 
or x 





Equation of Surlace of revolution about axis O-O : 
2 a 
A +2 a! 
@ eo 
Since by definition 
2 z . 
i 
~ 
x 4 dy +2 Gb* 
Nw dV= Ady = Wx'hy 
6 
and Va iT x*dy ~ rf (0° 7)dy 


aad 
9s <4 [ by - 4ir gity 
= > a 3 b4 8,3, 2 2 
and V= 40 [by #] = 40 (b°4')= Bnb’. a 
Vol of equivalent cylinder = Fare 


e 


hence ar-=aes 
3 


a=2h4 


, 


/ 


Sah ety 9 


- 








NATIONAL PETROLEUM 








d 
I 
te 
+ 
} 
| 
with 
1s 
qd 1s 
tical 
2/3 
mice 
n ol 
ie 
X1S 
PT 1S 
Their 
eter- 
Pues, 
ulus. 
oidal 
trade 
The 
uired 
yoOXI- 
liam- 
N 





Hence the area= 


eter. 
T T 


—(1.22 D)*=—(1.48 D*) =1.16 D’, 
t 


The cost of forming these heads at the 
mill (refer to Lukens’ Flanging and 
Pressing Catalog No. 1) is somewhat 
higher per unit area than the average 
shop cost of rolling and welding rectangu- 
lar plates into cylinders. For reasons of 
mathematical simplification this increase 
in cost per unit head area will be assumed 
as 50% over that of unit cylindrical 
shell area, which is an average figure 
based on welding shop cost analysis. 


Mathematical Analysis 


Based on the above simplification, the 
following mathematical relationships can 
be set up: 


1. Volume of Cylindrical Tank 


I)? D 
V= L-+ 2( — 
4 6 














rD*L rD* 
or V= + (1) 
4 12 
4V D 
and L= —— (2) 
~—° 6«€63 


where L=Length of cylinder 
and D= Diameter of cylinder 
2. Area of Cylindrical Tank A= 
™D L+2 (1.16 D’) 
=D (*L+2.32 D) (3) 
3. Thickness of tank shell for any pres- 
sure 
PD 
Pete... (4) 
2S—P 
(assuming no corrosion allowance ) 
where S=allowable steel stress which is 
a constant under 650° F. 
(API-ASME Code Fig. 1). 


4. Weight of steel tank for given 
pressure=area X thickness X density of 
steel 

or W=twD (7L+2.32 D) 
where w=weight of steel per unit 
volume. (5) 

For ultimate reduction to a_ single 
variable D, t and w can be evaluated 
as a function of D for a given pres- 
sure P, 

250 D 
For P=250 psi, t =—_—_—_—_ 
2S—250 

S is based on the ultimate tensile 
strength of the steel and the efficiency 
of the welded longitudinal joint. For the 
standard ASTM A-70 firebox steel the 
ultimate tensile strength is specified as 
55,000 psi, the factor of safety 4 and 
the efficiency of a double-butt welded 
stress-relieved joint 85%. (API-ASME 


Code) 
Hence 
55,000 x .85 
Ss =——————-= 11,700 psi. 
4 
nd 
250 D 
t= = .0108 D. 





2x 11,700 — 250 
eglecting corrosion allowance, wherein 
t will be in the same unit of measure- 
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ment as D. 

For simplicity and consistency, for a 
given volume in cu ft, L and D should 
be kept in feet, and A in sq ft. 

Since steel plate, including 5% over- 
weight tolerance, weighs 515 Ib/cu ft= 
w, and t=.0108 D, 

tw=.0108 D x 515=5.53 D 
Hence the weight of a cylindrical pres- 
sure tank designed in accordance with 
the above conditions in Ibs.= 
W =5.53 D? (™L+2.32 D) 
=17.30 D’ (L+.74D) (6) 
To calculate the cost, the equivalent 
cost area must be calculated, which in- 
volves increasing the actual head area by 
the 50% increase in cost given above, or 

Equivalent cost area 

=7DL+1.5 (2.32 D’) 
=D (7*L+3.48 D) 

The equivalent cost weight is then ad- 

justed accordingly from equation (6), to 
W’*= 17.30 D’? (L+1.11 D) (7) 

The unit cost of this adjusted weight 
varies inversely with the thickness in ac- 
cordance with the empirical formula 

X=K—L.75t (8) 
This expression is based on a curve of 
many shop-fabricated vessels whose cost 
per pound was plotted against their 
thicknesses, and wherein 

X=cost in cents per pound, adjusted 

for thickness. 

K=basic cost constant per pound 

based on shop labor rates and 
standards. In this analysis K=8, 
based on shop cost analysis. 
t=thickness in inches up to 2 in. 
inclusive. 
Since t=.0108D _ if D is in inches, 
and t=.1296D if D remains in 
feet, the value of X can be ex- 
pressed as 8—.226 D. 
The cost in dollars is then 


X 


—_—(W’") 
100 
8—.226 D 
or C= {17.3 D’ (L+1.11 D)] 
100 
Simplifying, 


C= (.08—.00226 D) (L7.3 D°L 
+ 19.2 D*) 
or C=1.385 D’L—.039 D*L+ 1.536 D’ 
— 0432 D* (9) 
For computing the cost for given val- 
ues of L and D, this can be further sim- 
plified to 
C=1.885 D’ (L—.0282 DL+1.11D 
— .0312 D’*) (10) 
In order to calculate the minimum 
cost dimension directly, the variable L 





must be eliminated, leaving the entire 
expression in terms of D. 





Substituting 
4V D 
L= —— in equation (9), 
TD = 





4V D 
C=1.385 D’ ( — ) .039 D* 
rl)’ 3 


4V D ; 
—— )+1.536 D*—.0432 D* 





1D)* 3 
or C=1.76V+1.074 D’*— .0495 DV 
— .0302 D* 
The minimum value of C is then 


found directly by differentiating the 
above expression and solving for D when 
the derivative equals zero. 
Thus 
dC 
—— = 3.222 D’— .0495V 
dD 


.1208 D’=0 


or D’—26.7 D*+.410V=0 (11) 


For a tank of 25,000 gal. capacity, 
V=3,340 cu ft, and the above expression 
becomes D*— 26.7 D*+1370=0 
This can be solved for D=8.75 ft as the 
most economical diameter. The corres- 
ponding value of 

4x 3340 8.75 
S2 &. 








3.14 x (8.75)? 3 
The economical ratio of length to diam- 
eter is therefore equal to 
52/8.75=5.94 or 6 (approx. ) 


In practice the tank would be dimen- 
sioned 9 ft. x 49 ft. 6 in. to give an 
even diameter. Table 1 indicates the 
various diameters that may be assumed 
for this capacity and the cost calculated 
per equation (10) bears out the result 
obtained directly by differential calculus. 


The table shows, however, that no 
matter what ratio of length to diameter 
is chosen, the cost does not vary suf- 
ficiently to ignore other considerations 
in the design, such as plant layout, sym- 
metry, foundations, etc. These factors 
will often govern the design, and this 
analysis shows that such a procedure 
would not necessarily be uneconomical. 

For tanks of lower pressure where 
flanged and dished heads can be used, 
the above ratio of L/D would decrease 
to 3 or 4:1, since the ratio of cost of 
unit head to shell area would decrease 
from 1.5 to about 1.3. Adding the usual 
% in. corrosion allowance increases the 
cost of all items proportionately, but 
does not appreciably affect the minimum 
cost ratio. 


TABLE 1—Economic Tank Design 


V = 25,000 gallons = 3,340 cu ft. 


P = 250 psi. 


Length, 

Case Dia. ft ft Ratio 
Formula Assumed (2)* L/D 
- 12 25.5 2.1 
$3... 11 31.5 2.9 
3 10 39.25 3.9 
4 9 49.5 5.5 
5 8.75 52 6 
S.. 8.5 56.25 6.6 
7 8 64.0 8 
8 7 84.5 12 


No corr. allowance. 


Area, Thick- 

sq ft ness, in. Wt. Ibs. Cost 
(3)? (4)* (6)? (10)° 
1296 lis 86,000 $5,110 
1370 ly¥s 83,000 5,050 
1462 lys 81,000 5,010 
1588 ly 78,700 4,980 
1605 1% 77,500 4,930 
1670 1% 78,000 4,980 
1758 lyse 77,300 5,010 
1944 }} 76,000 5,040 


*See equation of the same number in the text. 
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Developments to Raise Ignition Qualities 


Of High-Speed Diesel Fuels Explained” 


Developments in recent years in the 
use of Diesel engines make it impor- 
tant to find economical means, such 
as by the use of additives, to raise 
the ignition qualities of high-speed 
diesel fuels. The hundreds of materials 
which have been proposed as cetane 
number improvers are arranged in 11 
groups and their properties described 
briefly. The effect upon cetane num- 
bers when ethyl nitrate, isoamy! 
nitrate, commercial amyl! nitrate and 
acetone peroxide are added to four 
types of straight-run and cracked 
stocks are shown. Data indicate that 


By J. S. Bogen** 


) glrqueskerygyh te in the field of 
high-speed diesel engines have 
brought them into extensive use for au- 
tomotive-type service. At the close of 
1941, there were in the U. S. approxi- 
mately 10,000 > commercial 
equipped with this type of engine. Dur- 
ing the past three years, the widespread 


vehicles 


use of such engines for trucks, tractors 
and marine purposes by the military and 
naval forces has increased the demand 
for high-speed diesel fuel. In general, 
these engines require a supply of vola- 
tile, high-cetane fuel; moreover, this sup- 
ply should be produced in or near the 
district where the engines are operated 
or refueled. In the East, where straight- 
run paraffinic-type stock is available in 
quantities, the problem is not serious. 
On the West Coast, however, where the 
straight-run fuel has an ignition quality 
below that required by most engines, 
there is need for a simple solution to 
the problem of improving this property 
of the fuel. 


In the past, one of the outstanding 
advantages of the Diesel engine has been 
its ability to operate economically on 
low-cost fuel. A survey of a number 
of engine manufacturers has indicated 
that a rise of 12% in Diesel fuel cost 
will offset any advantage of econ- 
omy which this type of — engine 
may have at the present — time 
This narrow margin leaves very little 
opportunity for the application of quali- 
ty-improving refining processes. More- 
over, if distribution costs are to be kept 
to a minimun, it is necessary to restrict 
marketing to a single grade of automo- 
tive Diesel fuel. 


The refiner’s problem becomes very 
simple when the source of his crude oil 
is such that a  straight-run cut meets 
the specifications for high-speed Diesel 
fuel. In cases where the refiner is work- 
ing with nonparaffinic crudes, his prob- 
lem of meeting a 50-cetane number re- 
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acetone peroxide is probably the most 
effective, reasonably stable ignition 
accelerator and commercial amyl 
nitrate the most effective semi-com- 
mercially available accelerator. Costs 
are given for improving cetane num- 
bers with commercial amyl nitrate. Il- 
lustrations are given of the effect of 
accelerators in general on_ other 
properties of diesel fuels. 

An extensive literature and patent 
search is appended to the paper, 
which is not published here; also 
charts presented with the paper are 
omitted. 


and G. C. Wilson** 


quirement will range all the way from 
gaining a few cetane numbers to the 
greater difficulty of raising the rating 
of his product 20 or more cetane num- 
bers. It is necessary that an econom- 
ical solution, such as the use of additives, 
be found for raising the ignition quality 
a few cetane numbers. 

In some localities the refiner who mar- 
kets Diesel fuel may, of necessity, have 
to produce high-speed Diesel fuel from 
low-cetane stock, such as thermal-re- 
cvcle gas oil or unfavorable crude oils. 
In cases where the fuel must be im- 
proved by 18 to 20-cetane number, either 
the stock may be blended with high- 
cetane material or special processes may 
be used. 

The effectiveness of solvent. refining 
and hydrogenation for this purpose has 
been studied by Dryer, Chenicek, Egloft 
and Morrell (1). They have found that 
fuels of high ignition quality can be pre- 
pared by extraction alone or by sol- 
vent extraction and doping, but that a 
pour-point depressant may be required. 
Also, they state that the high blending 
values of the extracts suggest their us¢ 
as blending stocks for tractor fuels. 

Hydrogenation produces fuels of high 
ignition quality without loss of fuel or 
change in physical properties, such as 
pour point, flash point and distillation 
range; but solvent extraction offers 
greater possibilities since it can be adapt- 
ed for use on a wide range of stocks ir- 
respective of their sulfur content. In 
most cases these processes are prohibitive 
in cost. Under normal circumstances 


Originally presented under the title “‘Igni- 
tion Acceleration for Compression-Ignition En- 
gine Fuels” before the Society of Automotive 
Engineers meeting, Detroit, Jan. 14, 1942, this 
paper has been revised and brought up-to-date 
to include recent developments in this field. A 
literature and patent search ap-pended to the 
paper is omitted in this publication. The charts 
with the paper are also omitted, as the same 
data are given in the tables. 


®° Research and Development Laboratories, 
Universal Oil Products Co. 


many refiners do not find it advantageous 
to produce Diesel fuel, since they can ob- 
tain approximately the same price for 
burner oil without the necessity of ad- 
hering to such strict specifications. 


In addition, the refiner who supplies 
Diesel fuel usually is called upon to main 
tain an expensive technical service or 
ganization to care for the complaints 
which often arise from faulty engine 


usage. 


In 1940, the C.F.R. Automotive Die- 
sel Fuels Division Full-Scale Engin 
Group, working under C. G. A. Rosen's 
supervision, conducted a series cf tests 
in which the same four fuels were used 
in seven different makes of engines. In 
W. G. Ainsley’s report (2) on this series 
of tests, it was shown that with an in 
crease in cetane number of the fuel, ex 
haust odors and smoke, engine rough 
ness, engine deposits and starting diffi 
culties all decreased. Some engines 
show a greater sensitivity to ignition 
quality of the fuel than do others of 
different design. More recent investi 
gations along the same line serve to sub 
stantiate the results reported by M1: 
Ainsley with one possible exception 
that pertaining to smoke. 


The data were not conclusive at that 
time and later investigation bears out 
the stated belief that some other fac 
tors overshadow any defect of cetan 
number in so far as smoke is concerned 
In fact, it is known that operation with 
some high-cetane fuels under certai 
conditions results in more black smok« 
in the exhaust than does the use of lowe: 
cetane fuels. 


The conclusion of the group was, that 
to insure satisfactory operation in all of 
the high-speed engines included in  th« 
series of tests, the fuel should have 
minimum-cetane number of 47. On thx 
basis of this conclusion, 50-cetane num 
ber fuel has been established as a satis 
factory minimum requirement for all 
automotive-type Diesel engines in ge) 
eral service. 


Combustion in Diesel Engines 


The cetane number of a Diesel fuel 
a good indication of its ignition quali 
ties and cf the duration of the delay 


period between the time of injection 


and ignition. In general, it is related 
to the magnitude of cylinder peak pres 
sures and rough running in most hig] 
speed Diesel engines. The few engin 
which are not cetane sensitive are thos 
which have combustion chambers dé 
signed to avoid high peak pressur 
even though required to cperate 
relatively low-cetane fuel. Spontaneor 
ignition temperature (S.I.T.) of a fuel 
also a factor in its ignition quality. Whil 
a low S.I.T. is a definite asset for in 
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proved ignition quality, there are sev- 
eral other important properties. Boer- 
lage and Broeze have shown that the 
cracking tendency of a fuel is related to 
its ignition qualities (3). 


The commonly accepted theory that 
the high peak pressures following a 
long delay period are due entirely to an 
accumulation of unburned fuel in the 
combustion chamber is incorrect. It has 
been shown by a large number of oscil- 
lograms taken with the Rose Indicator 
at the University of Wisconsin (4) that 
other factors are more important than 
the quantity of fuel injected before ig- 


nition occurs. 


Two fuels, with ignition qualities cf 
19-cetane number and 70-cetane num- 
ber, respectively, were injected into an 
open-combustion chamber engine run- 
ning at 1250 rpm. The duration of in- 
jection was short, about 12 degrees of 
crank travel, so that in every case all 
the fuel was injected before any of it 
started to burn. The delay period was 
increased by advancing the time of fuel 
injection. All the fuel was injected dur- 
ing a period of 1.6 milliseconds, but 
rough running and knocking did not 
occur until the delay period exceeded 
2 milliseconds. 


The injection timing at which knocking 
began was 20° B.T.C. (ignition lag 2.04 
milliseconds) for the low and 46° B.T.C. 
(ignition lag 3.14 milliseconds) for the 
high-cetane fuel, and the knock intensity 
increased as injection timing was ad- 
vanced until violent knocking condi- 
tions occurred at a timing of 29° B.T.C. 
(ignition lag 4.1 milliseconds) for the 
low and 54° B.T.C. (ignition lag 4.59 
milliseconds) for the high-cetane fuel. 


This indicates clearly that, the longer 
i definite quantity of fuel is exposed to 
the temperature and pressure of the air 
in the cylinder during the compression 
stroke, the greater the combustion shock 
when it finally ignites. Thus, the dura- 
tion of such exposure is as important as 
the accumulation of fuel during the de- 
lay period. 


Therefore one may conclude that pre- 
flame reactions of the fuel play an im- 
portant part in determining the rapid- 
ity of its combustion. 


Means for Controlling Combustion 


Inasmuch as it is possible to design 
Diesel engines for operation on low-ce- 
tane fuel, there has been much debate 
is to whether or not there is need for 
' high-cetane fuel. However, the de- 
nands of automotive-engine service are 
‘or a reduction in weight and space re- 
juirements of the power plant. In gen- 
ral, any attempt to show a saving in 
iel because of increased cetane num- 
ers has been disappointing. For en- 
ines operating within moderate speed 
inges (below 1800 rpm), the thermal 
fliciency of any given engine stays 
irprisingly constant for a wide range 
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TABLE |—Cetane Numbers for Straight- 
Run Diesel Fuels from U. S. Crude 
Sources, Arranged Geographically 


(Data for this table taken from references 
11 and 12 in bibliography.) 
Ce- 
Type of Crude® tane 
Crude Source ? N A No. 
Pennsylvania 85 6 65 
Pennsylvania 85 ¢ 6 62 
Keatucky 73 ; 15 52 
Michigan 83 8 68 
Michigan 5 19 56 
Indiana 7: 2 14 
. Illinois 7: : 14 
8. Midcontinent { 2 13 
9. Kansas aS 17 
10. Oklahoma : : 13 
11. Louisiana 3S 4 
12. Gulf Coast : 2 13 
13. South Texas d 32 
14. South Texas 45 25 33 
15. East Texas ‘ 2 13 
16. East Texas : 16 
17. West Texas 3 ¢ 8 
18. West Texas 69 d 17 48 
19. West Texas 67 ‘ 18 45 
20. New Mexico 58 25 48 
21. Rocky Mountain 73 ; 15 51 
22. Wyoming 80 10 10 68 
23. Wyoming 73 12 15 59 
24. California 69 14 17 AT 
25. California 64 16 20 45 
26. California 56 18 26 41 
®*The type of crude is defined by stating 
the approximate amounts of the different 
types of hydrocarbons in the straight-run die- 
sel fuel, as indicated by laboratory data and 
UOP Characterization Factor. (5) 
P Paraffins, in % 
N Naphthenes, in 


or 


A Aromatics, in % 





of fuels. Thus, so far as fuel economy 
is concerned, the heating value of the 
fuel is the most important consideration. 
Simplification of design and reduction in 
weight per horsepower, together with 
the expectation of reduced maintenance 
problems, have led most high-speed Die- 
sel engine builders to accept the need 
for fuel with a cetane number of 45 or 
better. In the past, refiners have been 
able to meet this demand by proper se- 
lection of their products. 


It has been pointed out that both the 
nature of the crude oil and the process 
of refining affect the ignition qualities of 
a Diesel fuel. Table I shows cetane num- 
ber ratings for straight-run Diesel fuels 
produced from almost every major oil 
field in the U. S. While these figures 
undoubtedly are accurate for the partic- 
ular samples tested, samples will differ 
somewhat within any given locality. It is 
interesting to note that about 30% of 
these straight-run fuels are less than 50- 
cetane number. It has been pointed out 
by several investigators that high igni- 
tion quality, in many cases, is linked up 
with the presence in the fuel of par- 
affinie chains (3). This fact is empha- 
sized by the data in Table I. The type 
of crude oil has been defined in terms 
of the division of the straight-run prod- 
uct among paraffins, naphthenes and 
aromatics, in percentages. While these 
values are approximations from calcula- 
tions depending upon UOP Character- 


ization Factor (5), they may be regarded 
as sufficiently accurate for purposes of 
comparison. 


Other means for supplying a fuel of 
satisfactory combustion characteristics 
are the use of special processes or the 
use of additives. The use of special 
processes has been discussed previously. 
The remainder of this paper is devoted 
to a detailed study of diesel fuel ignition 
accelerators. 


Ignition Accelerators 


The hundreds of materials that have 
been proposed as ignition accelerators 
have been arranged in 11 groups. An 
extensive literature and patent search 
has been made and the_ information 
classified. A complete bibliography is 
furnished at the close of this paper. As 
an introduction to the detailed study of 
a few of the possible additives, each ot 
the major groups are discussed in the 
following paragraphs. 


A. Aliphatic hydrocarbons.—Examples 
of this class of ignition accelerators are 
acetylene, allylene, divinylacetylene and 
butadiene. 

These compounds are relatively in- 
effective as ignition promoters when com- 
pared with the nitrates and peroxides, 
and consequently must be added in 
reasonably large concentrations. The 
mechanism of the reaction appears to 
be oxidation of the olefinic double bond, 
which produces sufficient thermal energy 
to cause ignition. (16 references). 


B. Aldehydes, ketones, ether, esters, 
etc.—These compounds may be exem- 
plified by furfuraldehyde, acetone, di- 
ethyl ether, ethyl acetate, nitroglycerine 
and methyl alcohol. 

They have an order of effectiveness 
slightly greater than that of the aliphatic 
hydrocarbons; however, diethyl ether is 
excellent for starting, whereas the other 
compounds are not. The most logical 
explanation of the mechanism of the 
operation seems to be that under engine 
operating conditions this type of com- 
pound is thermally unstable and there- 
fore may be readily ignited. Nitro- 
glycerine, being an explosive, is very 
unstable under temperature and_pres- 
sure. (61 references) 


C. Metal derivatives—Some exam- 
ples of this group are barium nitrate, 
copper oleate, manganese dioxide, po- 
tassium chlorate and vanadium _pent- 
oxide. 


In general, the effectiveness of these 
compounds is just slightly less than that 
of the aliphatic hydrocarbons and the 
peroxides. Some are the ingredients of 
explosives, e.g., potassium chlorate. The 
pentoxides, e.g., vanadium pentoxide, ap- 
parently have a dual effect, that of the 
metal and that of the oxygen, and they 
are unstable under engine operating 
conditions. The exact action of the 
metals is not understood and, like the 
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action of tetraethyl lead in the Otto 
cycle, is subject to many explanations. 
(29 references) 

D. Alkyl nitrates and nitrites and 
nitro compounds—Typical of this group 
are ethyl nitrate and ethyl nitrite. 

This class of compounds is highly ef- 
fective in promoting ignition in the 
Diesel engine, being exceeded only by 
certain of the peroxides. Ignition is 
apparently caused by the action of the 
nitrate or nitrite group. These com- 
pounds are semi-explosives. (92 refer- 
ences) 

E. Aromatic nitro compounds.—These 
may be exemplified by nitrobenzene or 
nitronaphthalene. Their action is essen- 
tially the same, but they are less effec- 
tive than the alkyl nitrates because of 
the stability of the aromatic ring. (42 
references) 

F. Nitration.—Nitration of the fuel 
produces many compounds to which the 
nitrate group is attached. In general, 
they are less effective than the alkyl! 
nitrates because of the lower ratios of 
the weights of the nitrate group to 
those of the hydrocarbon portion of the 
compound. However, the action is sim- 
ilar. (9 references) 


G. Oximes and nitroso compounds.— 
Examples of this group are formaldoxime 
and nitrosomethylmethane. In general, 
these compounds have an effectiveness 
approximately halfway between that of 
the aliphatic hydrocarbons and alky! 
nitrates. Again, the effectiveness is duc 
to thermal instability and the action of 
the nitroso group. In other words, they 
are good oxidizing agents. (4 references) 


H. Oxidation and oxidation products. 
—Oxygen and ozone are two typical ex- 
amples of the class of materials included 
in this section. Their effectiveness is 
relatively low and their action is ex- 
plained by the fact that the rate of 
oxidation is increased by the greater 
concentration of oxygen. (28 references) 

I. Peroxides.—Acetone peroxide is 
the most prominent example of the per- 
oxide class. It is slightly more effective 
than the alkyl nitrates, and therefore 
heads the list so far as effectiveness is 
concerned. These compounds are of an 
explosive nature and are effective be- 
cause of their extreme instability. (49 
references) 


J. Polysulfides—A_ representative of 
the polysulfide group is diethyl tetra- 
sulfide. In general, the polysulfides have 
an effectiveness on the order of the 
oximes. Perhaps this is to be expected, 
since the sulfur portion of the compound 
reacts in a manner similar to oxygen 
compounds, (22 references) 


K. Unclassified.—This section includes 
various materials upon which informa- 
tion was insufficient to justify a separate 
section. Some of these are the halogens, 
sulfur and certain sulfur compounds, and 
the amines. The sulfur and sulfur com- 
pounds have an action similar to that 
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TABLE !l—Effect of Various Ignition 
Accelerators 


Cetane Number of a Midcontinent, Straight- 
Run Diesel Fuel to Which Has Been Added 
2% by Weight of the Following Compounds 


Cetane 

Compound No. 
Midcontinent straight-run (undoped) 50 
letrabromethane am 50 
Normal butyl bromide 50 
p-Aminodimethylaniline 43 
Amylamine 50 
Copper oleate ; 50 
Nitrobenzene 50 
Trinitrotoluene 52 
Benzoyl peroxide 59 
Acetone peroxide (Table V) 76 
Nitromethane (insoluble) 
Ethyl nitrate (Table V) 67 
Isoamyl nitrate (Table V) 69 





of the polysulfides and all compounds 
with the exception of the thionitrates and 
thionitrites have an order of effective- 
ness similar to that of the polysulfides. 
The thionitrates and thionitrites, along 
with certain of the chloronitro com- 
pounds, e.g., trichloronitromethane, are 
so very effective that they rank with 
acetone peroxide. 

In addition, these compounds have a 
marked effect upon the starting char- 
acteristics of the fuel which is contrary 
to that observed for most of the other 
materials. Although not considered prac- 
tical at this time, chlorine is exceedingly 
effective for both starting and normal 
operation. The action of the amines as 
ignition accelerators is exceedingly ques- 
tionable. Certain of them in combina- 
tion with nitroso groups are effective but 
amines as such, e.g., aniline, are definite 
antiknock agents for the Otto cycle en- 
gine. (87 references) 

A rough generalization in regard to 
the solubility of the various ignition 
accelerators may be made i.e., the more 
effective the ignition accelerator, the less 
soluble in Diesel fuel. 

It is surprising to find a number of 
compounds mentioned in the literature 
and patent search which, according to 
accepted theories, could have but little 
of the desired effect and would be ex- 
pected to have the opposite effect. 
Among these are aniline, benzene, iron 
pentacarbonyl and ammonia, all of which 
are known to have antiknock properties 
when used in the spark ignition engine. 
Consequently, a certain amount of cau- 
tion must be exercised in the use of 
this literature search. Since an attempt 
was made to have the search as nearly 
complete as possible, nothing was omitted 
even though some of the material is of 
doubtful value; 303 references are in- 
cluded in the 11 sections. They are 
cross-indexed both as to compound type 
and general classification. It is interest- 
ing to note that the sections may be 
listed in the following order of their 
prominence, as shown by the number of 
individual references in each section. 

D. Alkyl nitrates and nitrites—93 

B. Aldehydes, ketones, ethers, esters, 

etc.—60 





TABLE |II—Cetane Improvement for 
Various Alkyl Nitrates 


When 1.5% is added to a base fuel of 
44 cetane number. 
Cetane No. Increase 
Base Fuel Plus in 
1.5% Alkyl Cetane 


Alkyl Nitrate Nitrate Number 


Mixed amyl] nitrates 63 19 
Normal amy] nitrate 67 23 
Normal butyl nitrate 63 19 
Isopropyl nitrate 61 7 
Octyl nitrate 63 19 
Cyclohexyl nitrate 66 22 
Secondary hexyl nitrate 62 18 
Secondary amyl nitrate 64 20 
Isoamyl nitrate 65 21 
Normal hexyl nitrate 64 20 
Note The data for this table were fur- 


nished in private communication from Shar- 
ples Chemicals, Inc., Philadelphia. (Janu- 
ary, 1941). 





I. Peroxides—49 
E. Aromatic nitro compounds—42 
C. Metal derivatives—29 
H. Oxidation and oxidation products 
—28 

J. Polysulfides—22 

A. Aliphatic hydrocarbons—16 

F. Nitration—9 

G. Oximes and nitroso compounds—4 

The fact that the alkyl nitrate and 
nitrite section shows the most references 
probably explains why these compounds 
have most nearly approached commercial 
development. 

It should also be noted that the state- 
ments as to the effectiveness of the 
various classes are based on_ values 
obtained by this laboratory and it is 
realized that they do not agree complete- 
ly with some of the previously published 
results. 

Tables II and III show the compara- 
tive effectiveness of some of these addi- 
tives when applied to a given fuel. Table 
II is for a 50-cetane fuel and Table III 
is for a 44-cetane fuel. 


Study of Prominent Accelerators 


The effects upon cetane number of 3 
different ignition accelerators, i.e., ethyl 
nitrate, isoamyl nitrate, and acetone per- 
oxide when they are added to 4 types 
of straight-run and cracked stocks, are 
shown in Tables IV through IX.  In- 
spection of the data indicates that these 
3 types of ignition accelerators raise the 
cetane number of the stocks to which 
they are added in the order of ascending 
effectiveness listed below: 

Ethyl nitrate 
Commercial amyl nitrate 
Isoamyl nitrate 

Acetone peroxide 

In general, fuels of high-cetane num- 
ber are more responsive to additions of 
ignition accelerators than those of low- 
cetane number. This agrees with the 
findings of Broeze and Hinze (6). This 
is the opposite effect from that usually 
noted when tetraethyl lead is added to 
gasoline, since the lead susceptibility of 
most gasolines decreases as the octane 
number rises. The data in the previous 
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irves are summarized in Table VIII. 

If exact values are needed on the sus- 
ptibility of a fuel to the addition of 
any type of additive it is necessary that 


ngine 


of 


susceptibility 


determinations 
fuels 
lifferent in various engines. 
when ethyl nitrate is added to a 


| and is run in both a C.F.R. Diesel 


be made. 


to 


additives 
For exam- 


The 


is 


gine, by the Delay Method, and in the 


TABLE 1V—Laboratory Inspection Data, Engine Ratings, and Calculated Ignition Qualities of Cracked and Straight-Run 


Fuels 
1. Pennsylvania: 
a. Straight-run 
b. Cracked 
9. Midcontinent: 
a. Straight-run 
b. Cracked 
3. East Texas: 
a. Straight-run 
4. West 
a. Straight-run 
». East and West Texas: 
a. Cracked 
6. California: 
a. Straight-run 
b. Cracked 


Texas 


*These 


values were 


Mid-Continent Straight-Run 


with Various Diesel Dopes 
1. Without Diesel 


2. Acetone peroxide: 


Dope 


0.5% by wt 
1.0% by wt. 
2.0% by wt. 
3.0% by wt. 
4.0% by wt 
3. Ethyl nitrate 
0.5% by wt. 
1.0% by wt 
2.0% by wt. 
3.0% by wt. 
10% by wt 
4. Isoamyl nitrate: 
0.5% by wt 
1.0% by wt. 
2.0% by wt 
3.0 by wt 
4.0% by wt 


° These 


Vis. @ 

100°F. 
$.U.* 

Seconds 


38.2 


Grav. 
"API. 


40.8 


submarine-type Fairbanks-Morse engine, 
5% of ethyl nitrate increases the ignition 
quality an average of 38-cetane numbers 
in the submarine engine and only 19 in 


the C.F.R. engine. 


The effect of ignition accelerators on 
physical properties of Diesel fuels is 
clearly shown in Tables V and VI. The 
most pronounced effect of the additives 
is on the flash point and Conradson car- 








bon figures. The reduction in flash point, 
for all but isoamyl nitrate, is of such 
magnitude as to cause the usual light 
Diesel fuel to fall below the 150 F. 


legal flash point. We know of no method 





Diesel Fuels from Six Crude Sources 


% by Wt. 


0.020 
0.021 


0.004 
0.140 


0.010 
0.090 
0.097 


0.050 
0.070 


Conradson Flash 


at 60°F. Carbon Point 


“7. 


170 
180 


145 
182 


240 
205 
265 


170 
185 


Pour 
Point 
a 


0 


Qn 
—J) 


I.B.P E.P. 
F. *F. 
372 662 
32 646 
340 631 
400 620 
488 660 
416 638 
370 650 
378 676 
416 628 


obtained by conversion from kinematic viscosities (centistokes @ 





Vis. @ 

100°F. 
S.U.* 

Seconds 
35.4 
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Grav. 


°A.P.I. 


37.5 


37.1 
37.0 
36.6 
36.2 
36.0 


37. 
$7. 
36. 
36. 
36. 
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37. 
37 
36.9 
36.7 
36.4 


iv io 


Carbon 
% by Wt. 
0.004 


0.040 
0.080 
0.090 
0.110 
0.130 


0.070 
0.100 
0.180 
0.210 
0.250 


Conradson Flash 
at 60°F. 


Point 
r. 
145 


130 
120 
100 
95 
95 


140 
140 
130 
130 
130 


Pour 
Point 


“7. 
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20 


10 


-20 
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values were obtained by conversion from kinematic viscosities 





I.B.P. E.P. 
F. °F. 
340 631 
210 626 
216 630 
198 628 
198 625 
202 622 
315 618 
263 620 
215 615 
235 618 
234 615 


(centistokes @ 


TABLE Vi—Laboratory Inspection Data, Engine Ratings, and Calculated 
Cracked Diesel Fuel—Comparative Data for Acetone Peroxide, 


Mid-Continent Cracked 
with Various Diesel Dopes 


Without Diesel Dope 
«. Acetone peroxide: 
1.5 by wt. 
1.0% by wt. 
2.0 by wt. 
3.0% by wt. 
1.0% by wt. 
Ethyl nitrate: 
5 by wt 
0% by wt 
2.0% by wt. 
0 by wt. 
t.0% by wt 
Isoamyl nitrate: 
5 by wt 
0 by wt. 
0% by wt 
0 by wt 
t.0 by wt. 


1944 


Vis. @ 

100°F. 
S.U.* 

Seconds 
35.6 
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NPanoe 


0.14 


0.24 
0.33 
0.40 
0.45 
0.50 


0.24 
0.33 
0.41 
0.48 
0.55 


Conradson Flash 


at 60°F. Carbon Point 


F. 
182 


165 
155 
140 
130 
115 


180 
170 
170 
165 


160 


Pour 
Point 
oF. 


wowuu 


agg 


alues were obtained by conversion from kinematic viscosities 


1.B.P. E.P 
F. °F. 
400 620 
256 604 
192 602 
1938 600 
206 588 
190 604 
286 612 
272 591 
274 592 
238 610 
247 604 


(centistokes @ 





Cetane Aniline 


Number 
Delay 
61 


42 


50 
33 


58 
47 
38 


41 
33 


100°F.) 


Point 
oF. 
178.9 
131.7 


148.7 
98.2 


170.8 
150.4 
118.8 


142.0 
101.5 


Cetane Aniline 
Number Point 
Delay oF, 
50 148.7 
61 148.1 
65 147.2 
76 146.1 
81 145.4 
85 144.7 
57 147.8 
63 147.1 
67 145.7 
75 144.4 
80 143.1 
57 147.6 
63 146.9 
69 145.3 
74 143.5 
80 141.9 


100°F.) 


Ignition 


of circumventing this serious obstacle ex- 
cept to have the initial boiling and flash 
points of the fuel high enough to stand 
the reduction caused by the additive. 
If the 90% and end point specifications 


Boiling 

Diesel Ignition Viscosity Point 

Index Quality Gravity Grav. 
No. (11) No. (13) No. (11) No. (11) 
73.0 39.3 0.812 173.1 
39.6 21.4 0.868 188.9 
55.8 27.9 0.837 181.6 
27.7 13.3 0.885 196.7 
61.8 34.3 0.839 179.5 
51.4 27.2 0.846 184.1 
36.0 18.4 0.862 191.1 
37.6 19.2 0.847 186.5 
$1.2 14.7 0.872 194.1 


Diesel 
Index 
No. (11) 

55.8 
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Qualities of 
Ethyl Nitrate and lsoamyl Nitrate 


Cetane Aniline 


Number 
Delay 


33 


41 
44 
52 
59 
65 


37 
40 
47 
52 
56 


38 
42 
49 
54 
60 


100°F.) 


Point 
°F, 


98.2 


96.8 
96.1 
94.8 
93.9 
93.2 


Nitrate 


TABLE V—Laboratory Inspection, Engine Ratings, and Calculated Ignition Qualities of Doped Mid-Continent Straight-Run 
Diesel Fuel—Comparative Data for Acetone Peroxide, Ethyl Nitrate and lsoamy| 


Boiling 
Ignition Viscosity Point 
Quality Gravity Grav. 
No. (13) No. (11) No. (11) 
27.9 0.837 181.6 
0.839 
0.839 
0.841 
0.848 
0.844 
27.1 0.838 182.6 
26.7 0.839 183.1 
26.3 0.842 183.4 
25.9 0.844 183.7 
25.1 0.847 184.8 
27. 0.838 182.6 
26.8 0.838 182.8 
26.1 0.841 183.6 
25.6 0.842 183.9 
25.2 0.844 184.3 


Doped Mid-Continent 


Boiling 
Diesel Ignition Viscosity Point 
Index Quality Gravity Grav. 

No, (11) No. (13) No. (11) No. (11) 

27.7 13.3 0.885 196.7 

27.0 0.886 

26.8 0.887 

26.3 0.888 

25.6 0.890 

25.2 0.891 

26.7 12.9 0.886 196.8 

26.3 12.7 0.887 197.2 

25.9 12.5 0.890 197.3 

25.4 12.2 0.892 198.1 

25.0 12.1 0.894 198.4 

26.8 13.0 0.885 196.5 

26.5 12.8 0.886 196.8 

25.8 12.5 0.888 197.3 

25.3 12.2 0.889 197.5 

24.7 11.0 0.892 197.9 































































On Stream—the FIRST Fluid Catalytic Cracking Plant basically 
designed by Universal Oil Products Company—Engineered and 


Constructed by Frick-Reid Supply Corporation, now operating as 
JONES & LAUGHLIN SUPPLY COMPANY. 
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(Succeeding Frick-Reid Supply Corporation) 
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are to be met, the Diesel fuel will have 
to be a rather narrow cut of the total 
possible fraction of crude which might 
ordinarily be used. 


The inspection data indicate that the 
Conradson carbon increase, whether 
taken on the complete fuel or on the 
10% distillation bottoms, is of sufficient 
magnitude to cause serious engine de- 
posits. However all engine experience 
known to the authors indicates that de- 
posits using doped fuels are no more 
serious than those obtained with clear 
fuels whose Conradson carbon on the 
10% bottoms is equal to those of the 
doped fuel before the addition of the 
ignition accelerator. It is also interest- 
ing to observe that the increase in Con- 
radson carbon with the addition of dope 
is more marked in cracked fuels; this 
is to be expected when the chemistry of 
ignition accelerators is considered. 

All data known up to the present time 
indicate that acetone peroxide probably 
is the most effective, reasonably stable 
ignition accelerator, and commercial amy! 
nitrate is the most effective semicom- 
mercially available ignition accelerator. 

Amyl nitrate is the only accelerator 
whose cost is reasonable and for which 
commercial production has been set up 
tentatively. Sharples Chemicals, Inc., 
has quoted a price of $1 per gallon 
for commercial amyl nitrate. This mate- 
rial is slightly less effective than the pur: 
isoamyl nitrate, for which a large amount 
of data is given in the previously dis- 
cussed tables. Its effectiveness is also 
very little different from that of 
ethyl nitrate. A number of _ investi- 
gators, ourselves included, have found 
that commercial amyl nitrate is sta- 
ble in storage either when blended 
with a fuel or in the concentrated form. 
Fuel blends stored for over 3 years have 
shown no drop in cetane number or 
change in other properties due to the 
addition of the commercial amy! nitrate. 
The effect of various isomeric alkyl 
nitrates is shown in Table III. 

Table X indicates the cost of increas- 
ing the ignition quality of various fuels, 
both straight-run and recycle stock, with 
commercial “amyl nitrate. It is inter- 
esting to note that the peak cost for 
a California cracked stock amounts to 
approximately $0.0012 per cetane num- 
ber per gallon, or approximately $0.02 
per gallon to raise the average cracked 
stock to 50-cetane number. It would 
cost $0.006 per gallon to raise the aver- 
age California straight-run fuel to 50- 
cetane number. 

All data accumulated thus far show 
that ignition accelerators have a very 
minor effect on economy or power out- 
put of the Diesel engine; that is to say, 
if we compare a fuel of 50-cetane 
number clear to a fuel which has been 
brought to 50-cetane number by the 
introduction of a minor amount of ig- 
nition accelerator, the economy obtained 
and the power of the engine will be 
approximately the same. The dimin- 
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TABLE Vil—Comparative Data for 3 Dopes When Added to Straight-Run and 


Cracked Diesel Fuels 


from 6 Crude Sources. Acetone Peroxide, Ethyl Nitrate, 
lsoamyl Nitrate 





Fueh— Dope Undoped ————Cetane Numbers———— 
0.5% 1.0% 2.0% 3.0% 4.0% 
1. Pennsylvania: 
a. Straight run Acetone Peroxide 61 74 77 85 91 98 
Ethyl Nitraie 61 72 76 $1 91 99 
Isoamyl Nitrate 61 72 76 83 90 96 
b. Cracked Acetone Peroxide 42 52 56 64 70 75 
Ethyl Nitrate 42 49 55 63 66 71 
Isoamyl Nitrate 42 50 56 64 66 71 
2. Mid Continent: 
a. Straight-run Acetone Peroxide 50 61 65 76 81 85 
Ethyl Nitrate 50 57 63 68 75 80 
Isoamyl Nitrate 50 57 63 69 74 80 
b. Cracked Acetone Peroxide 33 41 44 52 59 65 
Ethyl Nitrate 33 37 40 47 52 57 
Isoamyl Nitrate 33 38 42 49 54 58 
3. East Texas: 
a. Straight-run Acetone Peroxide 58 7 74 80 84 89 
Ethyl Nitrate 58 67 71 79 82 85 
{fsoamyl Nitrate 58 67 71 78 82 86 
4. West Texas 
a, Straight-run Acetone Peroxide 17 55 59 70 75 80 
Ethyl Nitrate 47 52 58 64 70 75 
Isoamyl Nitrate 47 52 58 64 73 ae 
5. East and West Texas: 
1. Cracked Acetone Peroxide 38 47 52 58 65 72 
Ethyl Nitrate 38 43 50 56 61 66 
Isoamyl Nitrate 38 44 50 57 62 67 
6. California: 
a. Straight-run Acetone Peroxide 41 51 55 60 68 74 
Ethyl Nitrate 41 47 51 59 63 67 
Isoamyl Nitrate 4] 47 52 59 63 67 
b. Cracked Acetone Peroxide 33 41 45 a1 57 63 
Ethyl Nitrate 33 39 44 49 53 57 
Isoamyl Nitrate 33 39 44 49 54 55 


TABLE Vill—Average 


Cetane Number Improvement with Addition of 3 Diesel 


Dopes to the Fuels Listed in Table IV 


Diesel Dope 
Acetone peroxide 
Ethyl nitrate 
Isoamyl nitrate 


TABLE IX—Amount of 


Crude Source 
Cetane Number 
Acetone peroxide, % 
Ethyl nitrate, % 
Isoamyl] nitrate, ‘ 


(Averages from data of Table VII) 
Average Increase in Cetane Number for Dope Additions 


0.5% 1.0% 2.0% 3.0% 4.0% 
9.6 13.8 21.4 27.7 33.1 
6.7 3 Bey 18.1 23.3 27.7 
7.0 12.1 18.8 24.0 28.6 


Dope Required To Raise the Fuels Listed in Table IV to 
50-Cetane Number 


(Per cent of dope by weight) 


Cracked—-——W—_ Straight-Run 
E. & W. 
Mid-Cont. Cal. Tex. Penna. Cal. W. Tex. 
33 33 38 42 41 47 
1.70 1.80 0.80 0.40 0.50 0.15 
2.40 2.33 1.10 0.55 0.80 0.30 
2.20 2.25 1.00 0.50 0.75 0.20 


TABLE X—Cost of Increasing Ignition Quality to 50-Cetane Number with Com- 
mercial Amyl Nitrate for Cracked and Straight-Run Distillates from 5 Crude Oils 





E. & W. 
Fuel Penna. Mid. Cont. ——California—— W. Tex. Tex. 
Crkd. Crkd. Str.-R. Crkd. Str.-R. Crkd. 
Cetane number 42 33 41 33 47 38 
Dope required to equal 50-cetane 
number, % by wt 0.50 2.20 0.75 2.25 0.20 1.00 
Increase in cost by adding dope, cents 
per gallon of fuel 0.444 1.95 0.636 1.96 0.168 0.877 
Cost per cetane number, cents per 
cetane number per gallon of fuel 0.0555 0.1147 0.0707 0.1153 0.056 0.073 


NOTES: No dope is 


required for the following straight-run fuels: Pennsylvania—Cetane No 


61. Mid-Continent—Cetane No. 50, East Tcexas—Cetane No. 58. 


Cost of commercial amy] nitrate taken as $1 per gallon, as estimated for quantity production 
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Products charged to pipe lines. 
Synthetic rubber charge stocks. 


™ are some of the uses to which DRIOCEL, 
the versatile, efficient, low-cost desiccant, is 
being put in the petroleum field. There are 
many others, and additional uses are being de- 
veloped continually — by our own Technical 
Service and by engineers in the field. 


DRIOCEL is a hard and stable granular mate- 
rial, manufactured from selected ore under 
rigidly exact manufacturing conditions. A 
DRIOCEL unit once introduced into the flow 
stream stays in use day after day. The only 
attention it requires is simple regeneration to 
start doing its drying job all over again with 
continued high efficiency. 

We'll be glad to send you a sample of 
DRIOCEL and complete data about its charac- 


teristics and uses. Just drop us a line. 


POROCEL CORPORATION + BAUXITE ADSORBENTS AND CATALYSTS 
260 SOUTH BROAD STREET, PHILADELPHIA 1, PA. 
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ished economy and power output of the 
fuel to which the ignition accelerator 
has been added is proportionate to the 
reduction in the heat content of the fuel. 
The reduction in the heat content of 
the fuel due to commercial amy! nitrate 
ignition accelerator is illustrated in Table 
XI, which also shows the low heat con- 
tent of the commercial nitrate, 
namely, 11,270 Btu/Ib. 

Data (7) obtained from the Fairbanks- 
Morse six cylinder, Model 36A, 4% in. 
bore by 6 in. stroke Diesel engine indi- 
cate that as the cetane number of the 
fuel is increased, whether by the addi- 
tion of dope or by using a fuel whose 
inherent cetane number is high, the en- 
gine roughness and the rate cf pressure 
rise are both reduced. Other observers 
(8,9, 10) have found that engine rough- 
ness is reduced when the cetane number 
of the fuel is raised by the addition of 
ignition accelerators. The effect on th 
economy of the above mentioned engine 
(7) when increasing quantities of com- 
mercial amyl nitrate are added to the 
fuels shown in Table XI, is given in the 
following data: 


amyl 


Fuel 
Mid-Continent Cracked 
1% commercial amyl nitrate 
2% commercial amyl nitrate 
3% commercial amyl nitrate 


Mid-Continent Straight Run 
1% commerical amyl nitrate 
2% commercial amyl nitrate 
3% commercial amyl nitrate 


This diminution in economy parallels 
the reduction in heat content, as indi- 
cated by the almost constant value of 
thermal efficiency. Incidentally, the 
thermal efficiency for this engine re- 
mained nearly constant at 29% for a 
series of tests covering a wide range of 
undoped fuels. 

Data from the same source (7) reveai 
that commercial amyl] nitrate has a neg- 
ligible effect upon the duration of com- 
bustion. Other data (8, 9) show that ethyl 
nitrate tends t6© increase the primary 
burning rate but has little effect upon 
the secondary burning rate; also that 
the effect on the primary burning rate 
decreases rapidly with increasing per- 
centages of ignition accelerator. Neither 
the completeness of combustion nor its 
effectiveness is changed by the addition 
of dope to the fuel. 

Data for 30 different 
shown in Table XII. These data show 
a considerable variation in cetane re- 
sponse for some fuels, and serve to em- 
phasize the need for caution in esti- 
mating the amount of commercial amy! 
nitrate required for any specific fuel 
problem. The part of this table which 
shows the increase in number 
for each %% increase in amyl nitrate 
shows that, in general, the first % of 1% 
supplies the greatest effect and that the 


distillates are 


cetane 


R-292 


increment of gain diminishes rapidly as 
more is added. Consequently, the pro- 
portionate gain in 
small for quantities of 
greater than 3%. 

To date, all full-scale data at hand 
indicate that the use of ignition acceler- 
ators does not materially increase engine 
deposits over those produced by an un- 


number is 
nitrate 


cetane 
amyl 


doped fuel of equivalent cetane number. 
There may be a slight increase in de- 
posits using amyl nitrate. Even so, th 
difference of 6.1 g. deposit in 66 hours’ 
running may be due to experimental 
error in scraping and collecting the de- 
posit. 

In general, ignition accelerators have 
little effect upon the low temperature 
starting ability of a fuel. For example, 
a fuel of 40-cetane number doped to 
50-cetane number may still have the 
starting characteristics of a fuel of ap- 
proximately 40-cetane number. This 
statement is substantiated by the fact that 
(C:C.R.) 
ratings for doped fuels are usually lower 
than the Delay ratings. 


the critical-compression-ratio 


This is a dis- 





Brake 
Cetane Therm. 
No. EFF.,% 
36.3 29.4 
16.0 29.2 
29.0 
29.2 


Fuel Rate, 
LB/BHP/HR. 
0.455 
0.460 
0.464 
0.464 


0.438 
0.441 
0.445 
0.452 





tinct disadvantage for a_ fuel whose 
cetane number is made up by the addi- 
tion of an ignition accelerator. There 
are certain exceptions to this generaliza- 
tion, namely, the thionitrites, chlorine 
and such compounds as exemplified by 
trichloronitromethane. These compounds 
all have marked effects toward improv- 
ing the starting characteristics of the fuel 
in which they are blended. 

For maximum starting effect chlorine 
may be added to the intake air. This is 
also true for diethyl ether. However, 
the starting characteristics of the fuel 
itself may be improved materially by the 
addition of the ethers, e.g., diethyl ether, 
although these compounds apparently do 
not act as ignition accelerators since 
their effect is apparently due to the ex- 
treme volatility and high C.C.R. rating 
of the material. This is shown by the 
fact that as the number of carbon atoms 
in the alkyl chain is increased and the 
volatility drops, the effect of the additive 
as a starting agent is diminished. 

If extensive use of the nitrates or 
peroxides as ignition accelerators for 
Diesel fuels is to be made, a study of 
their corrosive properties under engine 
operating conditions should be under- 
taken. Data procured in the authors’ 
laboratory show that the peroxides are 
most corrosive and that the nitrates have 


a small effect. These compounds cau 
pitting of the injector nozzle tips, valv: 
Data obtained from the ¢ 
cylinder, 4-cycle, Fairbanks-Morse e: 
gine at the University of Wisconsin 
indicate that corrosive effect of comm 
cial amyl nitrate is negligible. Th: 
has been little extended running of do, 
fuels on full-scale engines so that 
definite may be drawn 
to their corrosive effects. 


and seats. 


conclusions 


Conclusions 

1. The use of ignition accelerator 
a practical means of improving the 
tane number and ignition qualities 
Diesel fuels. 

2. Amyl nitrate is the ignition accel- 
erator most likely to be used because, 
to the authors’ knowledge, it is the only 
one which has had commercial develop- 
ment at this time. 

3. The cost of increasing the cetan 
number with ignition accelerators is 
dependent upon the susceptibility of th 
individual stock and the increase neces- 
sary, as well as on the ignition accelera- 
tor chosen. The average cost probably 
will be approximately $0.0010 per cetan¢ 
number per gallon. 

4. Ignition accelerators tend to reducé 
the flash point of usual Diesel fuels 
below the legal limits. 

5. Ignition accelerators tend to in- 
crease the Conradson carbon on the 10% 
distillation bottoms but do not materially 
increase the carbon 
in the engine. 

6. Because of reduced net heat con- 
tent, fuels to which large quantities of 
ignition accelerators been added 
tend to show a poorer economy. than 
those which by virtue of their natural 
properties have an_ equivalent 
number. 


deposit formation 


have 


cetane 


7. Engine roughness is materially re- 
duced by increasing the cetane number 
with ignition accelerators; however, the 
completeness of combustion is not af- 
fected. 

8. With a few exceptions the majority 
of the ignition accelerators known to 
the authors have little effect upon the 
low-temperature starting quality of a 
Diesel fuel regardless cf the quantity 
added. 

9. Some 


have 


ignition accelerators may 
corrosive effects. Before 
any extensive use is made of these ma- 
terials, a complete study of the corrosion 
tendencies should be made because ther« 
are too little data to allow prognostica- 
tion at this time. 

10. To date it is doubtful whether or 
not ignition accelerators can be econom- 
ically justified. West Coast fuels need 
to have their cetane number increased 
by some method and it would seem most 
practical to use a combination of solvent 
extraction and small quantities of 
tion accelerators. The solvent. refinin: 
process will increase markedly the 
tion accelerator susceptibility of the 


serious 


11. It will be approximately on 
from the time a commercial cd 
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Ina Michigan refinery, a Petreco 








Desalter jumped the topping 
throughput from 2,300 to 2,500 
barrels, at the same time stretch- 








The answer is almost too simple. 





It is to use efficiently the poten- ing 10 day runs to over two 
months. 
A Kansas refiner added 500 bar- 


rels per day to its throughput and 





tial throughput capacity of your 
present equipment, by desalting 
the crude charge. 
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This is not a theoretical answer. 





Actual experience in numerous 





refineries using Petreco Desalters bd 
has proven that production ca- g 











ha 
tural pacities can be substantially in- 
as creased. 
ly oe Increased throughput is accom- 
I -s plished in two ways. First, in 


or keeping refining units from plug- 
ging and scaling as runs progress, 
the potential capacity is more 
mn the tully utilized. Second, by prevent- 
' ing the deposition of hard coke 
and salt accumulations, on steam 








I “i time is appreciably extended. 

> ie Here are several actual examples. 

- } 

wir | COMPLETE OIL STATE COVERAGE 
; WITH PETRECO PROCESSES. = 
conom A Petreco representative will call 

Is : and give you further particulars on 

ve anit the savings you can obtain by using 

solvent Petreco Desalters. Such a visit will 

: not obligate you in any way. 

a PETROLEUM RECTIFYING COMPANY 

n - > 121 So. Wayside Dr., Houston 1, Texas 

aaa 648 Edison Building, Toledo 4, Ohio 

1 News 0 West Sixth Street, Los Angeles 14, Calif. 7 


entatives in principal production and refining centers 


ALTERING YOUR 












PRESENT PLANT! 


stepped up running time from ir- 
regular two and three day periods 
to more than 70 days. 

A refinery in Illinois increased the 
daily charge from 3,500 to 4,000 
barrels. Shut-downs due to salt 
troubles were completely elimi- 
nated. 
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arises before amyl nitrate can be mad Engine tests and assembly of data. 7. Robertson, A. F. “The Effect of A 
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available in commercial quantities. 


TABLE Xi—Laboratory Inspection Data Straight-Run and Cracked Mid-Continent Gas Oil to Which Commercial 
Amyl-Nitrate Has Been Added 


“ Vis. Grav. Conrad- Flash Higher 
Fuel Amyl @ 100°F. at60°F. son Carbon Point Cetane Aniline Diesel Heating Value 
No. Nitrate S.S.U. A.P.I, % by Wt. (PM) °F. x E.P. No. Delay Point °F. Index No. BTU/Lb. 
0 34 28. 0.007 188 610 36.3 102.0 28.9 19,070 
la 34 28. 0.094 182 4s 610 46,0 19,000 
lb 34 - 0.210 174 610 52.0 18,930 
lc 3 34 : 0.290 172 612 57.0 18,840 
gee 36 35. 0.010 170 37: 669 55.0 sl. 19,770 
2a 36 37.6 0.053 168 266 669 68.9 19,650 
2b ; 36 ‘ } 0.074 164 666 75.5 19,600 
2c } 35 7 0.090 158 2: 666 80.5 19,500 
Amyl Nitrate. 28 bie 337 . 11,270 


o 


NOTES: 
© Fuel No. 1 is a Cracked Mid-Continent Gas Oil 
°° Fuel No. 2 is a Straight-Run Mid-Continent Gas Oil 


This table was taken from a thesis by Dr. A. F, Robertson—see Bibliography (No. 7) 


TABLE XII — Cetane Response for Addition of Amyl Nitrates to Distillate Fuels from U. S. Crude Sources 





——Cetane Number Increase in Cetane Number (From Curve )——————— 
Amy! Nitrate, In %——————— 0 0.5 1.0 2.0 3.0 0 to 0.5 to 1.0 to 1.5 to 2.0 to 2.5 to Ref.° 
Str-Run Cracked 0.5 1.0 j 2.0 2.5 3.0 
90 100 +- 8.0 8.0 5. 8.0 
76 83 d 4.0 ‘ 3.5 
71 : 
76 
65 


. Reference Fuel 

. Pennsylvania X 
. East Texas X 
. Michigan X 
Diesel Fuel 


lh ad 
tc -j 
OTe p 


. Mid-Coniinent 
. Mid-Continent 
. Mid-Continent 
. Mid-Continent 
. Mid-Continent 


wort cr 
Cor & U 


. Wyoming 

. Kerosine 

. Diesel Fuel 
. Furnace Oil 
. West Texas 


AADAID 
Da 


awe 


. California ; 
. Mid-Cont. Blend 50% 
. Pennsylvania 

. California 

. California 


auvVoun 
a7 an Ob on 
ONOD 


uw 
— 


. E. & W. Texas } ‘ 44 

2. Gas Oil 2 3! 45 48 
. Mid-Continent 7 36 42 46 
. Pennsylvania D : 4 51 
. East Texas 2 ‘ 42 46 


. Mid-Continent 42 54 4.7 

. California ‘ ‘ 44 ‘ 54 6.0 

. Mid-Continent p 42 4‘ 6.8 

. Mid-Continent » p 45 10.0 ; 

. Illinois > 26 32 36 46 6.0 ‘ 3. 2.6 2.5 


® Numbers in reference column reter to tables in this paper for which isoamyl nitrate was used. All other data are tor commercial amy! 
12-IX reters to Table IX in Bibliography Reterence No. 12. 
a Data turnished by Sharples Chemicals, Inc., Philadelphia. 
b Data furnished by Sinclair Ketining Co., East Chicago, Ind. 
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Powers Pumps Supplying 300,000,000 Gallons of Water at Port Neches Butadiene Plant 





ae te 


of the Neches Butane Products Co. 


which is driven by the gas engine. 


panel is shown at the left 
Bessemer Corp.). 


One of two 800 hp gas engines which supply 
more than 300,000,000 gallons per day of proc- 
essing water in the Port Neches butadiene plant 
In the back- 
ground is a variable pitch impeller-type pump 
Pumping 
rate is automatically controlled by the level of 
both the discharge and suction pits. Control 
(Photo from Cooper- 














Gas Engines in Unusual Service 


In Process Water 


N ANY process plant, a reliable water 

supply is of critical importance. The 
Neches river is the source of water for 
the Neches Butane Products Co. buta- 
diene plant at Port Neches, Texas. Two 
800-hp. Cooper-Bessemer Type G-MV 
gas engines are directly connected to 
variable pitch impeller-type pumps 
which supply more than 300,000,000 
gallons per day to the main pump dis- 
charge pit. From here the water flows 
large ducts more than 6000 
feet to the pump suction pit. Ten 24,- 
000-gallon-per-minute centrifugal pumps 
supply the water 


through 


from this common 
uurce for the cooling and condensing 
eeds of the various units of the plant. 


water level must be 
aintained in the pump suction pit at 
| times and under variable demands. 
owever, there is a considerable time 
terval before a change of level at the 
ump suction pit affects the level of the 
iin pump discharge pit near the two 
iin pumps. Control of the pumping 
te of the variable pitch pumps from 

level of either pit alone is imprac- 
al. If the main pump discharge pit 
el alone were the basis of controlling 

main water pumping rate, the con- 
ller would have to be extremely sen- 


A satisfactory 


Hf 
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Supply System 


sitive to correct for a sudden increase 
in demand which would rapidly lower 
the water in the pump suction pit toward 
the minimum safe level before more than 
a slight change of level was reflected at 
the main pump discharge pit. Such a 
sensitive control would result in a con- 
tinually changing pumping rate for the 
two main pumps, and the usual diffi- 
culty of “hunting” or pulsating control. 

On the other hand, if the pump suc- 
tion pit level alone were the basis of 
control, the controller would have to be 
set quite insensitive because of the 
time lag between a change in the pump- 
ing rate of the main pumps and the re- 
sulting change in level at the pump suc- 
tion pit. Sensitive control at the pump 
suction pit would result in wide variation 
of level and possible overflow at the main 
pump discharge pit. And a control rate 
at the pump suction pit which would 
be insensitive enough to prevent overtlow- 
ing at the main discharge pit would also 
allow the level at the pump suction pit 
to become dangerously low on rapidly 
increasing water demand. 

The method chosen to solve the prob- 
lem was to use level control at each pit. 
The primary level control is at the main 
pump discharge pit. The pumping rate 
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s changed to maintain whatever level 
is required by the main pump discharge 
pit level controller. This controller is 
not set to maintain a fixed level; how- 


ever, a secondary level controller at 
the pump suction pit adjusts (by teleme- 
ter system) the level control point of 
the main pump discharge pit level con- 
troller. Thus a slight lowering of the 
level in the pump suction pit instantly 
and automatically raises the level con- 
trol point of the main pump discharge 
level controller which, in turn, increases 
the pumping rate until the higher level 
is reached at the main pump discharge 
rate. This provides immediate response, 
safety of level in each pit, and the proper 
sensitivity and reset rate for each con- 
troller. 


The pumping rate is changed by ad- 
justing the pitch of the impeller blades 
of the pump and by changing the speed 
of the driving engines from 225 to 325 
rpm. At lower capacity all adjustment 
is made with the impeller pitch variation 
at minimum engine speed until maximum 
impeller pitch is obtained. On increas- 
ing demand, the engine speed is in- 
creased to a maximum of 325 rpm. How- 
ever, as the engine speed is increased, 
the impeller pitch is reduced to keep 
within the horsepower rating of the en- 
gines. The rate of reduction of impel- 
ler pitch with increased engine speed 
is dependent on the level of the Neches 
river, and is adjustable for seasonal vari- 
ation. 


The level controllers are pneumatic 
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Pump motor lever and other controls for automatically regulating the pitch of 
the blades of the impeller-type pump (Photo from Cooper-Bessemer Corp.) 


pressure controllers employing the air 
bubbler system for level detection. An 
electric telcmeter system is used to trans- 
mit the level indication from the pump 
suction pit to the main pump discharge 
pit. Electric motors are used to change 
the pump impeller pitch, with a pncu- 
matic motor lever to set the electric 
motor position. The pneumatic 
lever for the impeller pitch control and 
a similar motor lever for engine speed 
control are each regulated by the pneu- 
matic main pump discharge pit control- 
ler. Manual control of the level at the 
pump suction pit, at the main pump dis- 
charge pit, or of the impeller pitch or 
engine speed alone is provided. 
Another unusual requirement is that 


motor 


these engines must operate at all times 
under highly variable demands, much of 
the time at extremely light loads. This 
is possible through several unique fea- 
tures inherent in design, such as the type 
of gas injection and scavenging. 

this application is un- 
throughout the 
virtually 


Furthermore, 
usual in that criticals 
variable speed range must be 
non-existent for satisfactory operation of 
this type The G-MV 
meet this requirement because they are 
designed normally for wide 
speed in other applications. 


pump. engines 
ranges of 
Continuity 
of operation is another feature of these 
engines since they were developed to 
meet many phases of continuous process 


work 








NEW BOOKS FOR THE REFINER 








Organic Chemistry Text 
Reprinted for 8th Time 


Acceptance of “Organic Chemistry”, 
by Frank C. Whitmore, as a standard 
working tool in the technical man’s li- 
brary seems to be indicated by the fact 
that the eighth printing of this text has 
fust come out. The book was originally 
published in 1937. 

The work is designed, according to 
the author, as a one-volume reference 
text for practicing organic chemists and 
others who have to take occasional cog- 
nizance of organic compounds and their 
reactions. Mr. Whitmore is 
professor of organic chemistry at Penn- 
sylvania State College. 


research 
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A copious index, including 49,000 en- 
tries and covering 122 pages, makes it 
easy to locate desired information; the 
total work covers 1080 pages. 
“Organic Chemistry” may be purchased 
through the Book Department of Na- 
tional Petroleum News, 1213 West Third 
Street, Cleveland 13, for $7.50. 


Copies of 


Cc ° ° 


Chemistry of Synthetic 
Polymers is Described 


“Synthetic Resins and Rubbers”, by 
Paul O. Powers, describes the chemistry 
of these man-made polymers and of the 
raw materials which go into their manu- 
facture. The book covers the principles 


of formation of synthetic resins and rub- 
bers, production and reaction procedures, 
and applications and uses. 


Mr. Powers, chief of organic research 
for the Armstrong Cork Co., treats his 
subject pretty much from a strictly chemi- 
cal viewpoint, and resorts to liberal uss 
of structural formulae to illustrate the 
Anyone not on_ intimat 
speaking terms with organic chemistry 
with a good dictionary ot 
chemical terminology might soon get lost 
The author, assuming (probably quit 
correctly) that his readers would be for 
the most part practicing chemists in th 
field, or those familiar with the terms 
used has made little effort to define 
explain them. 


discussion. 


or armed 


In discussing raw materials, the au 
thor points out that “petroleum is bh: 
coming more widely used as a source of 
raw materials for synthetic resins and 
synthetic rubbers.” The petroleum chem 
ist interested in learning more about th 
relatively new and growing field for ma 
terials he supplies will find a wealth « 
chemical information in the 296 pages 
“Synthetic Resins and Rubbers.” 


obtained through th 
National Petrol 
Third Street 


Copies may be 
Book Department of 
um News, 1213 West 
Cleveland 13, for $3.00. 


Lubrication Methods In 
Metal Cutting Field 


“Lubricants and Cutting Oils for 
Machine Tools’, by William G. Forbes 
explains the fundamental principles 
lubrication in relation to metal cutting 
and the application of various types ot 
cutting oils to machine tool operations 


For anyone concerned with solving 
lubrication problems in the metal cutting 


field, including the manufacture or re 


ommendation of suitable lubricants and 


oils, this text will prove extremely edu 
cational. Although compact (90 pages 
it leaves one with a clear picture of t 
use of petroleum products. 

Mr. Forbes discusses the various pro} 


} 


erties of lubricating and machine oils 


their relative importance, and methods ot 


testing; suggested points to be cove 
when specifying lubricating and cuttin 

Different types 
explained, and 
lubricati: 


oils are also given. 
machine tools are t] 


principles of machine tool 
discussed from the viewpoint of pra 
tical maintenance. The compositi 
compounds and blends, and practical a 
plication of cutting oils are covered 
detail. 


Other chapters deal with lubricati 
greases, mechanics of metal cutting, a 
treatment and prevention of skin disea: 
that result from contact with lubrica: 


The text is well written and clea: 
illustrated. Copies of “Lubricants 
Cutting Oils for Machine Tools” may 
obtained from the Book Department 
NATIONAL PETROLEUM NEws, 1213 W 
Third St., Cleveland 13, for $1.50. 
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Aniline Points of Hydrocarbons* 


Bureau of Mines Studies Show New Relationship Between “Aniline Function” 
ind Critical Solution Temperature with Molecular Weight 


The aniline point of hydrocarbons, the lowest temperature at which equal 
volumes of hydrocarbon and aniline are completely miscible, has been used for 
any years in the analysis of low-boiling compounds in the gasoline range 
and in the study of lubricating oil fractions. However, there is considerable 
confusion in the literature between aniline points and critical solution tem- 
peratures in aniline. Discrepancies in both values as reported by different 


investigators are not uncommon. 


An extensive survey of the literature has been made by the U. S. Bureau 
of Mines to determine the best value for both aniline point and critical solution 
temperature. In addition, a new relationship has been determined, the “aniline 
function”, which is a correlation of aniline point and critical solution tempera- 


ture with molecular weight. 


It can be used in the selection of data and 


detection of errors in published or determined values, or in calculating 
boiling points of compounds whose boiling points cannot be experimentally 
determined but whose critical solution temperatures can be. Those portions 
of the report most informative to the oil industry are presented here. 


By John 


HERE IS SOME confusion in the 

literature between the terms “aniline 
point” and “critical solution vemperature 
in aniline”. Aniline point refers specif- 
ically to the solution temperature, or 
lowest temperature of complete miscibil- 
ity, of equal volumes of hydrocarbon 
and aniline. Critical solution tempera- 
ture in aniline refers to the maximum 
solution temperature of the system 
hydrocarbon-aniline, regardless of the 
relative proportions. Thus, if the solution 
temperature, or lowest temperature of 
complete miscibility, is plotted against 
the composition of the hydrocarbon-anil- 
ine mixture, the highest point on the curve 
represents the critical solution tempera- 
ture. As these curves are fairly flat over 


*Reprinted from Bureau of Mines Report of 
In\ tigations 3721 
Assistant Chemist, Bureau of Mines, Lar- 
amie, Wyo. 


S. Ball** 


considerable ranges of composition, the 
aniline point in many instances differs 
little from the critical solution tempera- 
ture. 

Table 1 compares these two values 
for a number of hydrocarbons. As may 
be noted, the lower-molecular-weight 
members of the normal paraffin series 
show the greatest differences between 
aniline point and critical solution tem- 
perature, while those of higher mole- 
cular weight show no difference. There 
are indications that this relationship 
holds for other hydrocarbon series as 
well, but reliable data are too meager 
for proof. 

The literature contains numerous data 
on both critical solution temperatures in 
aniline and aniline points of hydro- 
carbons. Published values vary con- 
siderably. Earlier results showed dis- 
crepancies, as might be expected, prob- 


ably because of impurities either in the 
hydrocarbon or in the aniline. Water 
in the aniline has been pointed out as a 
source of error... Many of these data 
have been assembled®**® and an attempt 
has been made to select the best value 
from each set of data by comparing 
results obtained by different experiment- 
ers and by correlating the data for diff- 
erent members of a hydrocarbon series 
or family. 

As data on many compounds are 
meager for both aniline point and critical 
solution temperature, knowledge _ con- 
cerning the relationships between the 
two properties aids considerably in their 
evaluations. By definition the aniline 
point cannot be greater than the critical 
solution temperature in aniline. As 
pointed out in the preceding section, 
the lower-molecular-weight hydrocar- 
bons show the greatest differences be- 


©e°°__Given in Appendix to U. S. Bureau Report 
of Investigations 3721. 


Table 1 


Comparison of Aniline Points and Critical 
Solution Temperatures for 
some hydrocarbons? 


Aniline C.S.T. in 
point, Aniline, 
°C Cc Diff. 
n-Butane . SBa 84.1 1.0 
n-Pentane 70.7 pg 1.0 
n-Hexane 68.6 69.1 & 
n-Heptane 69.7 70.1 A 
n-Octane 71.7 72.0 8 
n-Nonane 74.4 74.5 l 
n-Decane 77.3 77.5 0 
n-Undecane 80.6 80.6 0 
n-Dodecane 83.7 83.7 0 
2-Methylpropane. 107.6 109.0 1.4 
2-Methylhexane 72.8 73.6 8 
2-Methylpropene 14.9 15.8 9 
Cyclohexane 30.2 30.7 5 
Ethylcyclohexane 43.8 44.1 3 


*Values are best values as obtained from the 
literature. 


TABLE 2—Aniline Points and Critical Solution Temperatures in Aniline 








Aniline Critical solution 


Boiling point, point, temperature 
°C, at 760 mm. Density, d,?° Refractive index, n_?° °C, in aniline, °C. 

Hydrocarbon Found Literature Found Literature Found Literature Found$ Found§ 

Caprylene } cis ° 124.6 ; 0.72287 . 1.41391 °F33.4 °E33.4 

124.5 0.7203 e 1.41351 : 34.4 34.4 

124.1 .7196 ; 1.41337 ; 35.0 35.0 

124.0 ° .7195 , 1.41331 : 35.2 35.3 

trans ‘ 123.35 ; -71842 > 1.41281 °E36.1 °E36.2 

Cyclohexane 80.5 80.81 .7787 .7783 1.42598 1.4260 29.5 29.8 

Decalint cis ‘ 194.6 . .8963 ‘ 1.48113 °F30.3 °E30.3 

193.2 .8910 : 1.47942 . 34.4 34.4 

192.8 .8890 ; 1.47826 ; 35.0 35.0 

192.6 ; .8867 ; 1.47716 . 35.2 35.3 

trans ‘ 185.5 .8699 ‘ 1.46968 °F39.4 °E39.5 

Dicy clohexy]l 238.2 238.9 8853 .8848 1.47950 1.4795 47.6 47.7 
Diisobutylene® ® 102.1 101.2(A) -7165 -7151(A) 1.4086 1.4082(A) 42.3 

- 104.5(B) F -7211(B) : 1.4158(B) ‘ . 

n-H«ptane 98.2 98.424 .6831 .68368 1.38761 1.38764 68.9 69.3 

Met! yleyclohexane 101.0 100.87 .7687 .7689 1.42282 1.4231 39.4 39.6 

2,2, 1-Trimethylpentane 99.2 99.233 .6919 .69189 1.39135 1.39155 79.8 79.8 


Literature values as given in appendix. 
Mixture of cis- and trans-octene-2. 


Estimated values—extrapolated from determinations on mixtures of cis and trans isomers. 
Mixture of cis- and trans-decahydronaphthalenes. 


*Mixture of 2,4,4-trimethylpentene-1 (A) and 2,4,4-trimethylpentene-2 (B) in ratio 3.7 to 1 
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Fig. 1—Critical solution temperatures in aniline for various classes of 
hydrocarbons 


tween the two values, while the com- 
pounds of higher molecular weight show 
decreasing differences. Only a_ few 
data are available that give both critical 
solution temperature and aniline point 
on the same hydrocarbon sample. 


To help establish the relationship be- 
tween these properties, both were deter- 
mined on a number of compounds 
(Table 2) of varying degrees of purity. 
Even though the compound was_ not 
very pure, as n-heptane, the difference 
between critical solution temperature 
and aniline point agreed with that in 
Table 1, which is based on some of the 
more reliable aniline-point and C.S.T 
data. The differences between the val- 
ues for the two properties have been 
given some weight in selecting best 
values. However in some instances (for 
example, methylcyclohexane) it was im- 
possible to obtain best values from pub- 
lished values that showed the proper 
differences. 

The results shown in Table 2 for 
aniline point and critical solution tem- 
perature have been listed®*®® and con- 
sidered in the selection of best values 
only when the purity of the compound 
was high. The aniline point was de- 
termined by A.S.T.M. method D 611- 
41T’ except that 5 ml. of compound 
and 5 ml. of aniline were used instead 
of the specified 10 ml. The critical 
solution temperature in aniline was de- 
termined by varying the volume of com- 
pound added until a maximum solution 
temperature was found. 


Stereoisomers have critical solution 
temperatures which are often as much 
as 5° apart. Considerable data giving 
aniline points or critical solution tem- 
peratures have been published for mix- 


®°°Given in Appendix to U. S. Bureau Re- 
port of Investigations 3721. 
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ANILINE -FUNCTION 


tures of the two forms. The best values 
were not selected from these data be- 
cause of the possible variations in the 
compositions of the mixtures. 

Seyer and Walker’® state that density 
and refractive index follow a_ straight- 
line relationship with concentration for 
mixtures of cis— and _trans-decahydro- 
naphthalene. For mixtures of 
whose aniline points are not 
widely separated aniline points are also 
a linear function with concentration 
This relationship (Table 10) is discussed 
under mixed aniline points in the sec- 


com- 
pounds 


Hydrocarbons. Thus, it should be poss- 
ible to obtain data from a relatively in- 
efficient fractionation that could be ex- 
trapolated to give aniline points of pure 
components. A sample of decahydro- 
naphthalene was treated with sulfuric 
acid and distilled to remove materia! 
boiling outside the range of the stereo 
isomers. The material within the boil 
ing range was fractionated into thre¢ 
cuts, and the properties were deter 
mined as shown in Table 2. The anilin« 
points and critical solution temperature: 
in aniline of the pure stereoisomers wer 
estimated by extrapolation. A _ simile: 
procedure (without acid treatment) wa 
carried out on caprylene. 

Aniline points have been shown to b 
related to other physical properties 
Francis‘ has pointed out that for eac!l 
group of paraffin isomers, aniline point: 
have a linear relationship with either 
refractive index or specific gravity. H 
also has suggested a correlation betwee1 
octane number, boiling point and anilin 
point for paraffins. He found that th: 
sum of the boiling point and _ anilin 
point in degrees Centrigrade when plot 
ted against number gave 
straight line for each group of isomers 
Vlugter, Waterman, and Van Westen 
have shown a relationship between sp 
cific refraction, aniline point, and mol 
cular weight. Critical solution tempera 
tures* of hydrocarbons plotted against 
molecular weight (Fig. 1) reveal a num 
ber of regularities but none pronounced 


octane 


enough to place the study on a systema 
tic basis. 

According to Van der Wall’s theory 
of corresponding states, properties of 


*Critical solution temperatures are used rather 
than aniline points because of the greater 
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Fig. 2—Aniline functions for various classes of hydrocarbons 
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DRY air and gases, DRY organic liquids, let you 
work with known quantities. Chemical reactions 
are much more likely to follow desired narrow 
paths, if materials have definite moisture con- 
tents. That’s why Lectrodryers are in such de- 
mand in the new petro-chemical and synthetic 
rubber industries. 

These Lectrodryers may be tiny laboratory 
models, working in pilot plants on the improve- 
ment of processes. Once procedures have been 
established, large or even giant Lectrodryers 
step into that spot in the production line. All do 
equally efficient, dependable DR Ying. 


Lectrodryer units have been especially designed 
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for drying in the liquid phase, to provide dry feed 
for isomerization, chlorinization and other petro- 
chemical processes. Butane, benzol and similar 
organic liquids are being dried. Lectrodryers are 
handling a wide range of pressures, flow rates and 
operating conditions. 

Usually, there’s a standard Lectrodryer capable 
of taking on such assignments. However, special 
machines for non-standard applications are de- 
signed and built from the ground up. If you have a 
drying problem, write PirrssuRGH LECTRODRYER 
CorPORATION, 323 32nd Street, Pittsburgh 30, Pa. 


In England: Birmingham Electric Furnaces, Ltd., Tyburn Road, Erdington, Birmingham. 
in Australia: Birmingham Electric Furnaces, Ltd., 51 Parramatta Road, Glebe, Sidney. 


DRY WITH ACTIVATED ALUMINAS 









PITT S BURGH 


TRODRYER 


COR PO RATION 














Aniline Points of Hydrocarbons 





liquids should be compared at equal 
fractions of their critical temperatures. 
It seems reasonable that the fraction of 
the critical temperature of a hydrocar- 
bon at which the hydrocarbon becomes 
miscible with a solvent such as aniline 
should be a function of molecular struc- 
ture. As critical temperatures have not 
been determined for many hydrocarbons, 
the boiling point, which is approximate- 
ly two-thirds the critical temperature, 
was used. This fraction, critical solu- 
tion temperature in degrees Kelvin di- 
vided by boiling point in the same units, 
was found to be proportional to the 
reciprocal of the molecular weight. The 
function 
CS.T. in “KE. 


x molecular weight 


BP: in “KR. 
exhibited quite remarkable regularity 
for each type of hydrocarbon. ‘This 


function is denoted as “aniline function” 
in the following discussion. 

The regularity of the aniline function 
becomes apparent when these functions 
for various hydrocarbons are plotted 
against molecular weights (Fig. 2). The 
values for n-paraffins form a_ straight 
line, except for the first two members. 
Those for the iso-paraffins form a 
straight line which is above that for 


normal compounds; other branched- 
chain series show similar results. The 
l-n-olefin values form a_ straight line 


considerably below that for the n-paraf- 
fins, while the cyclohexane data fall 
very close to this line, which is almost 
parallel to the normal paraffin line. The 
data on aromatics are meager, but they 
indicate that the points for these com- 
pounds form a straight line below and 
parallel to the others. The deviation in 
the case of aniline functions with higher 
values (indicated by dotted lines) are 
discussed later. The estimated results of 
aniline function include those for which 
the boiling point as well as those for 
which the critical solution temperature, 
were calculated. 

The many regularities justify 
examination of the function. Results 
for various series of hydrocarbons are 
given in Tables 3 to 6. The most strik- 
ing regularity about the function is the 
increase of approximately 6.3 units for 
each CH, group added. This holds not 
only in the paraffin series but also in 
the olefin and naphthene series, except 
when the added CH, forms on addi- 
tional methyl group. These regularities 
can be described most readily by pre- 
sentation of methods for calculating the 
function. Calculated results by these 
methods are compared with results from 
actual data in Tables 3 to 6. 


closer 


Calculation of aniline function for 
paraffins. — The aniline function for 
straight-chain paraffin hydrocarbons may 
be calculated by the formula 

48.5+-6.3n, 
where n is the number of carbon atoms 
in the compound. This value must be 
modified for very short chains or for 
branched chains by the following rules: 

1. If the longest carbon chain has only 


R-300 


TABLE 3—Values of Aniline Function for Paraffins 


CST in 
aniline, °C.° 


Boiling 
Compound Point °C. 
Normal paraffins 


n-Butane 


84.1 —0.5 
n-Pentane 71:7 36.1 
n-Hexane 69.1 68.7 
n-Heptane 70.1 98.4 
n-Octane 72.0 125.6 
n-Nonane 74.5 150.7 
n-Decane 775 174.0 
n-Undecane 80.6 195.8 
n-Dodecane 83.7 216.2 
n-Tetradecane 89.5 253.6 
n-Hexadecane 95 286.6 
n-Dotriacontane 127.5 494.5 
Mono-methylparaffins 
2-Methylpropane 109.0 Ht Re 
2-Methylbutane 78.9 28.0 
2-Methylpentane 73.9 60.3 
2-Methylhexane 73.6 90.1 
2-Methylheptane 74.5 aT.4 
2-Methyloctane 77.5 143.2 
2-Methylnonane 80.3 166.8 
3-Methylpentane 69.3 63.2 
3-Methylhexane 70.6 91.9 
3-Methylheptane 72.2 119.1 
3-Methyloctane 75.0 144.2 
3-Methylnonane 78.3 167.8 
4-Methylheptane 71.6 117.5 
4-Methyloctane 74.5 142.5 
4-Methylnonane 78.3 165.7 
5-Methylnonane 77.9 165.1 
Dimethylparaffins 
2, 2-Dimethylbutane 81.0 19.7 
2, 2-Dimethylpentane 78.0 79.2 
2, 3-Dimethylbutane 71.9 58.0 
2, 3-Dimethylpentane 68.0 79.2 
2, 3-Dimethylhexane 70.6 115.7 
2, 3-Dimethylheptane 73.2 140.7 
2, 4-Dimethylpentane 78.7 80.7 
2, 4-Dimethylhexane 76.0 109.8 
2, 5-Dimethylhexane 77.8 109.3 
2, 6-Dimethylheptane 80.0 135.2 
3, 3-Dimethylpentane 70.3 86.0 
3, 4-Dimethylhexane 68.2 117.9 
Other paraffins 
2,2, 3-Trimethylbutane 72.3 80.9 
2,2, 3-Trimethylpentane 70.7 109.8 
2, 3, 4-Trimethylpentane 68.7 113.5 
2,2, 4-Trimethylpentane 80.0 99.2 
2,3, 3-Trimethylpentane 67.0 115.1 
2,2,5-Trimethylhexane 82.7 124.1 
2, 2, 3, 3-Tetra- 
methylbutane 74.8 106.5 
3-Ethylpentane 66.3 93.5 
3-Ethylhexane 68.7 118.7 
2-Methyl, 3-ethylpentane 67.2 115.7 
3-Methyl, 3-ethylpentane 65.9 118.4 


°Taken from ‘“‘best value’”’ 


Molec. 
weight, 1941 


58.12 76.2 
72.18 80.5 
86.17 86.3 
100.20 92.6 
114.22 98.9 
128.25 105.2 
142.28 111.6 
156.30 117.9 
170.33 124.2 
198.38 136.6 
226.43 148.9 
448.83 234.2 
58.12 85.0 
72.18 84.3 

86.17 89.7 
100.20 95.6 
114.22 101.6 
128.25 108.0 
142.28 114.3 
86.17 87.7 
100.20 94.4 
114.22 100.6 
128.25 107.0 
142.28 113.4 
114.22 100.8 
128.25 107.3 
142,28 113.9 
142.28 114.0 

86.17 94.5 
100.20 99.9 

86.17 89.8 
100.20 97.0 
114,22 101.0 
128.25 107.3 
100.20 99.6 
114.22 104.1 
114.22 104.8 
128.25 110.9 
100.20 95.8 
114.22 99.7 
100.20 97.8 
114.22 102.6 
114.22 101.0 
114,22 108.3 
114,22 100.1 
128.25 114.9 
114.22 104.7 
100.20 92.8 
114.22 99.6 
114,22 100.0 
114.22 98.9 


column of appendix 


tFrom molecular structure as explained in text 


—Aniline function— 
From Data 


Calc. + 


76.2 
80.5 
86.3 
92.6 
98.9 
105.2 
111.5 
117.8 
124.1 
136.7 
149.3 
250.1 


85.0 
84.3 
89.6 
95.4 
101.7 
108.0 
114.3 
88.6 
94.4 
100.7 
107.0 
113.3 
101.4 
107.7 
114.0 
114.0 


92.4 
99.9 
89.9 
95.2 


101.0 


97.5 
103.0 
101.8 
109.0 
100.8 
114.8 


98.6 
94.0 
100.7 
98.5 
103.0 


TABLE 4—Values of Aniline Function for Olefins 


CST in 
aniline, 


Boiling 
Compound 


Straight-chain 1-olefins: 


1-Pentene 19.3 30.1 
1-Hexene 22.9 63.7 
1-Heptene 26.6 92.8 
1-Octene 82.8 121.6 
1-Nonene 38.6 145.3 
1-Decene 44.8 172.0 
1-Dodecene 54.9 213.0 
1-Tetradecene 60.2 249 
1-Hexadecene 69.4 274 
Branched-chain olefins: 

2-Methylpropene 15.8 —6.7 
2-Methyl-2-butene 11.0 38.5 
2-Methyl-2-pentene .. 24.0 67.4 
2, 3, 3-Trimethyl-1- 

butene 35.2 77.9 
2, 4, 4-Trimethy]-2- 

pentene or $2.2 104.5 


C.” point, °C. 


Molec. 
weight, 1941 


70.13 67.6 
84.16 74.2 
98.18 80.4 
112,21 87.0 
126.23 94.0 
140.26 100.2 
168.31 113.6 
196.36 125.4 
224.42 140.5 
56.10 60.8 
70.13 63.9 
84.16 73.4 
98.18 86.2 
112.21 90.7 


©Values taken from “best value”’ column in appendix 
+From molecular structure as explained in text. 
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~—Aniline function—- 
From data Calculated t 


67.6 
74.0 
80.4 
86.8 
93.2 
99.6 
112.4 
125.2 


138.0 


ETROLEUM 
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3 carbon atoms, add 8.8; if only 4 car- 
bon atoms, add 2.5; if only 5 carbon 
itoms, add 0.5. 

2. For the first branch chain in the 
2-position (from either end of the long- 


est carbon chain) add 2.8, and for the 


second add 4.0. For each branch chain 
in the 3-position add 1.8. For every 
other branch chain add 2.5. When a 
branch chain may be counted either in 
the 3-position or some other the value 
is taken for the 3-position. 

3. When branch chains are on adja- 
cent carbon atoms, subtract 2.5. 

Calculation of aniline function for ole- 
fins—The aniline function for straight- 
chain olefins with the double bond in 
the end position is calculated by 

35.6+-6.4n, 
where n is the number of carbon atoms 
in the compound. 

Calculation of aniline function for 
naphthenes.—The aniline function may 
be calculated for naphthenes from the 
following equations: 

For compounds with 5-member rings, 

63.3+11.7+6.4 (n-b), 
For compounds with 6-member rings, 
72.3+-10.0+6.4 (n-b), 


where b is the number of side chains 
ind n is the number of carbon atoms 
in the side chains. A _ correction of 


2.5 is made for adjacent side chains. 

Calculation of aniline function for aro- 
matics.—The aniline function for benzene 
lerivatives may be calculated from the 
( xpression 


27.9+15.0 b+6.9 (n-b), 


where b is the number of side chains 
ind n is the number of carbon atoms 
n the side chains. 


Comparison of calculated and experi- 
nental results—Values of aniline func- 
tion for various compounds as calculated 
by the methods just described are com- 
vared with results from actual experi- 
ent in Tables 3 to 6. Very close agree- 
1ent between determined and calculated 
ilues for aniline function is shown by 
the lower members of the paraffin series. 
The values for the higher members be- 
more discordant for two reasons: 

Lack of accurate data in this range 
nd (2) a systematic error, possibly due 
the effect of the higher temperatures 
The dielectric constant of 
which is virtually a_ straight- 
over the range 0-90°C.,’ 
»ws considerable curvature at higher 
nperatures. Calculation of the aniline 
nections of olefins, naphthenes and aro- 
itics has been less satisfactory because 
the lack of data. However, the in- 
rmation available permits some rather 
eral conclusions regarding these types 
( ompounds 

The function appears to de- 
d upon the carbon-hydrogen ratio to 
greater extent than does the 
temperature in aniline. 
is, the olefin and monocyclic naph- 
Fig. 2 are much closer 
ether than in Fig. 1. This relation- 
is more evident in Table 7. The 
compounds of varying 
lrogen content indicate that the anil- 


me 


iniline. 
iline, 
e function 


aniline 


even 
cal solution 


ie lines in 


irbon-atom 


1944 


ine function roughly is proportional to 
the amount of hydrogen in the mole- 


cule. 
C.H,, 
10 to 


Thus, the change from C,H, to 
reduces the aniline function from 
12 units; the change from C,H, 


to C.H,,, 20.8 units; and the change 
from C,H, to C,H», 48.9 units. 


The 


shows a 





much greater difference between the 
normal paraffin and olefin values than 
between the normal paraffin and _ the 
naphthene values. 

Deanesly and Carleton* have speci- 
fied the following conditions for a phy- 
sical property to be additive: (1) The 
molecular value of the property (mole- 


TABLE 5—Values of Aniline Function for Naphthenes 


critical solution temperature 
C.S.T. 
in aniline 
Compound *Cc.® 
Cyclobutanes: 
Ethylcyclobutane 38.6 


Cyclopentanes: 
Cyclopentane 
Methy!cyclopentane 
Ethylcyclopentane 
n-Propylcyclopentane 
n-Butylcyclopentane 

1,2-Dimethylcyclopentane 


cis 
trans 
1-Methyl, 2-propylcyclo- 
pentane cls 
trans 
1,2-Diethylcyclo- 
pentane cis 
trans 
Cyclohexanes: 
Cyclohexane 
Methylcyclohexane 
Ethylcyclohexane 
n-Propylcyclohexane 
n-Butylcyclohexane 
1,1-Dimethylcyclohexane 
1,2-Dimethylcyclo- 
hexane cis 
trans 
1,3-Dimethylceyclo- 
hexane cis 
trans 
1,4-Dimethylcyclo- 
hexane cis 
trans 


Isopropylcyclohexane 
Hexamethylcyclohexane 


°Taken from “best value” 


46.9 
52.7 


48.9 


65.5 


Boiling 
point 
°C.+ 


70.7 


49.2 
71.9 
103.1 
130.8 
157.2 


99.3 
91.9 


152.5 


146.3 


152.5 
146.3 


80.8 
100.9 
130.4 
155.0 
179 
119.8 


130.1 
1 


23.7 


124.7 
120.7 


“ 


ee ll ol 
-® I 


24. 
19. 
54. 
12 


column in appendix. 
+Doss, M. P., Physical Constants of the Principal Hydrocarbons 


tFrom molecular structure as explained in text. 


§Aniline points. 


TABLE 6—Values of Aniline Function for Aromatics 


Compound 
Monoalkylbenzenes 
1-Phenylnonane 
2-Phenylnonane 
2-Phenyldecane 
2-Phenylundecane 
2-Phenyldodecane 
2-Phenyltetradecane 
1-Phenylhexadecane 
2-Phenylhexadecane 
Polyalkylbenzenes 
Diamylbenzene 
Diheptylbenzene 
°Taken from ‘“‘best value” 


CS.T. 
in aniline 
Cc.® 


16.5 
41.2 


Boiling 
point 


280.5 
273 
289 
305 
321 
350 
381 
378 


264 
354 


column in appendix 


tFrom molecular structure as explained in text 


TABLE 7—Aniline Functions and Critical Solution Temperatures of 
8-Carbon Atom Compounds 


Empirical 


Compound 


n-Octane 
n-1-Octene 
Propylcyclopentane 
Ethylcyclohexane 
Propylcyclopentene 
Ethylbenzene 





"Aniline point. 
tCalculated by formula: 






formula 
CsHis 
CsHie 
CH 
C.Hie 
C.Hy 
CgHyo 


27.9+- 


Molec. Aniline function 
weight, From Calcu- 

1941 data lated} Dev. 
70.13 64.1 

70.13 63.3 63.3 0.0 

84.16 75.0 75.0 0 
98.18 81.4 81.4 0 
112.21 88.4 87.8 — 6 
126.23 94.9 94.2 — .7 

98.18 82.4 84.2 +1.8 

98.18 86.1 84.2 —1.9 

26.23 96.6 97.0 + 4 
126.23 99.7 97.0 —2.7 
126.23 96.1 7.0 + 9 
126.23 99.2 97.0 —2.2 

84.16 72.2 72.3 + 1 
98.18 82.3 82.3 0 
112.21 88.2 88.7 5 
126.23 95.3 95.1 — 2 
140.26 101.7 101.5 — 2 
112.21 90.7 92.3 1.6 
112.21 87.6 89.8 2.2 
112.21 90.9 89.8 1.1 
112.21 90.1 92.3 +2.2 
112.21 92.5 92.3 — 2 
112.21 90.3 92.3 +2.0 
112.21 93.1 92.3 — 8 
126.23 95.1 95.1 0 
168.31 117.5 117.3 2 

New York, 3d ed., 1942 

Molec. Aniline function 
weight, From Calcu- 

1941 data lated t Dev. 
204.34 96.3 98.3 2.0 
204.34 98.4 98.3 3 
218.37 105.9 105.2 bi 
232.39 113.0 112.1 — 9 
246.42 119.0 119.0 0 
274.47 132.3 132.8 +0.5 
302.52 145.0 146.6 +1.6 
302.52 146.0 146.6 / 6 
218.37 117.7 113.5 —4.2 
274.47 137.6 141.1 +3.5 

Difference Differ- 


Critical 
solution temp. 


from aniline 
function of 


ence from 


C.S.T. of 


Aniline n-hydro- in aniline n-hydro- 
function carbon Cc, carbon 
98.9 72.0 
86.8 12.1 32.8 39.2 
88.4 10.5 45.0 27.0 
87.9 11.0 44,1 27.9 
78.1 20.8 °14.2 58.0 
#50.0 48.9 


15.2b +-6.9 (n-b). 


(See text). 
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TABLE 8—Comparison of Differences in Aniline Function and Heats of 
Isomerization for Various Isomers 


Heat of Aniline function 
isomerization Aniline difference from 
at 25° C. kg.-cal. function n-paraffin 

n-Hexane ....... 0.00 86.3 0.0 
3-Methylentane .76 87.7 1.4 
2-Methylpentane 1.30 89.7 3.4 
2,3-Dimethylbutane 1.96 89.8 3.5 
2,2-Dimethylbutane 3.49 94.5 8.2 
n-Heptane . .00 92.6 0 
3-Ethylpentane 14 92.8 2 
3-Methylhexane 72 94.4 1.8 
2-Methylhexane 1.30 95.6 3.0 
2,3-Dimethylpentane 2.18 97.0 4.4 
3,3-Dimethylpentane 2.44 95.8 $.2 
2,4-Dimethylpentane 2.54 99.6 7.0 
2,2,3-Trimethylbutane 3.00 97.8 5.2 
2,2-Dimethylpentane 3.42 99.9 7.3 


cular weight times value of property) 
for a hydrocarbon can be calculated 
from the number of carbon and hydro- 
gen atoms, the number of rings, and the 
number of double bonds; (2) for a mix- 
ture the value of the property must be 
a weight average of the values for the 
individual components. If these condi- 
tions are met, the molecular value of 
the property is a function of the hydro- 
gen content and the unsaturation. 

The aniline function does not satisfy 
exactly the first condition because of the 
greater emphasis that the aniline func- 
tion places on the arrangement of the 
atoms in the molecule. As been 
pointed out, the aniline function de- 
pends largely upon the hydrogen con- 
tent. These similarities to the first con- 
dition and to the resulting relationship 
suggest that the aniline function might 
be an additive property and that condi- 

2 (the value for a mixture being 


has 


tion 2 
obtainable us a weight average of val- 
ues for individual components) should 
hold. Investigation of this suggestion 
is described in the section Aniline 
Points of Aromatic Hydrocarbons. 

Among isomers of the paraffin series 
the aniline function is lowest for the 
normal or straight-chain compound. 
The order of increasing values in the 
hexane series is: Normal compound, 3- 
methyl compound, 2-methyl compound, 
2,3-dimethyl compound and_ 2, 2-di- 
methyl compound. This order is the 
same as that for their heats of 
isomerization;” a similar relationship 
holds for the heptanes. This compari- 
son (Table 8) suggests that the vibration- 
al energy of the hydrocarbon exerts a 
marked influence on solubility; it also 
indicates the influence of another fac- 
tor which probably is the symmetry of 
the molecule. 

Although the methods for calculating 
the aniline function of the paraffin 
hydrocarbons are highly empirical, they 
plainly indicate how variations in mole- 
cular structure affect it. Variations in 
isomers of a particular hydrocarbon may 
be attributed largely to interaction be- 


on 


tween or among the methyl groups. 
The distance over which such _inter- 
action can take place is apparently 


through a chain of 5 carbon atoms, and 
the shorter the chain the greater the 
effect. Methyl groups on adjacent car- 


R-302 


TABLE 9—Mixed Aniline Points (with 
n-Heptane) of Various Compounds 


Mixed Aniline Aniline 
Compound Point °C. Point °C. 

Benzene 11.0 
Toluene 10.0 
Xylenes (mixed) 13.1 
t-Butylbenzene 14.9 
Phenylcyclohexane 11.9 
Cyclohexene 28.6 
Phenylacetylene 17.3 
Styrene 10.0 
Methylstyrene 11.0 
Dipentene 33.8 
Cyclohexane 48.7 29.6 
Caprylene renee 51.3 $1.8 
Methylcyclohexane 54.4 39.5 
Diisobutylene 56.6 42.3 
n-Heptane 69.0 69.0 


TABLE 10—Calculation of Aniline Points of Mixtures by Various Methods 


Calculated Aniline Points 


Vol. Weht., avg. Vol. avg. Determ 
Prop. avg. of aniline pt. aniline pt. aniline 
Mixture by Vol. aniline pts. boiling pt. boiling pt. point 
Caprylene methylcyclohexane (1) (2) 50:50 35.7 36.5 36.0 35.8 
n-Heptane-caprylene (3) 75:25 59.7 59.9 60.5 60.4 
Do 50:50 50.4 50.7 51.4 51.3 
Do 25:75 41.1 41.2 41.8 42.0 
n-Heptane-cyclohexane (4) 80:20 61.1 60.7 61.0 61.1 
Do 60:40 53.2 52.2 52.9 53.1 
Do 50:50 419.3 48.2 49.0 48.7 
Do 40:60 45.4 44.4 45.0 44.8 
Do 20:80 37.5 36.8 37.2 36.7 
n-Heptane-decalin (5) 50:50 52.0 51.0 58.2 46.5 
n-Heptane-dicyclohexyl (6) 50:50 58.3 60.2 65.6 58.1 
n-Heptane-diisobutylene (7) 50:50 55.7 55.4 55.8 56.6 
n-Heptane-isooctane (8) 50:50 74.4 74.4 74.4 74.2 
n-Heptane-methylcyclohexane 50:50 54.3 53.3 54.3 54.4 
Isooctane-cyclohexane 90:10 74.8 74.2 74.6 74.5 
Do 80:20 69.5 68.58 69.5 69.6 
Do 70:30 64.7 63.5 64.4 64.3 
Do 60:40 59.7 58.6 59.2 58.4 
Do 50:50 54.7 53.3 54.3 53.4 
Do 40:60 49.7 48.3 49.2 48.5 
Do 30:70 44.7 43.4 44.2 43.2 
Do 20:80 39.6 38.6 39.3 38.2 
Do 10:90 34.6 32.2 34.4 34.0 
(1) Caprylene: Boiling pomt, 124.1°C.; d,7°, 0.7196; aniline point, 31.8°C. 
(2) Methylcyclohexane: Boiling point, 101.0°C.; d,?°, 0.7687; aniline point, 39.5°C 
(3) n-Heptane: Boiling point, 98.2°C.; d,°°, 0.6531; aniline point, 69.0°C. 
(4) Cyclohexane: Boiling point, 80.5°C.; d,*°, 0.7787; aniline point, 29.6°C. 
(5) Decalin: Boiling point, 192.8°C.; d,*°, 0.8590; aniline point, 35.0°C. 
(6) Dicyclohexyl: Boiling poimt, 238.2°C.; d,*’, 0.8853; aniline point, 47.6°C. 
(7) Diisobutylene: Boiling pemt, 102.1°C.; d,*°, 0.7165; aniline point, 42.3°C. 
(8) Isooctane: Boiling point, 99.2°C.; d,?", 0.6919; aniline point, 79.8°C. 
bon atoms (as in 3-methyl paraffins or possible use is for calculating boiling 
2,3-dimethyl paraffins, etc.) cause a points of compounds whose _ boiling 
characteristic lowering of the aniline points cannot be determined, but whos 
function; this action seems to support critical solution temperatures can bé 
the theory of hyperconjugation.” The The function also may prove valuabl: 


lowering may be attributed to the forma- 
tion of a conjugated 
the two methyl groups and an induced 
double bond between the adjacent car- 
bon atoms. In 2-methyl-2-butene where 
the double bond is real the lowering 
is quite pronounced. It is somewhat 
less for 2-methyl-2-pentene which has 
one less methyl group in the conjugated 
system. 
The aniline 

of possible uses. 


system between 


function has a number 

Perhaps the most evi- 
dent is in the selection of data and de- 
tection of errors in published or deter- 
mined values. Its use in estimating 
critical solution temperatures in aniline 
of hydrocarbons for which this property 
has not been determined is also evident. 
The aniline function was used for 
both these purposes in compiling the 
best values for the appendix. Another 


in the study of molecular structure. 
This type of correlation raises ques 
tions concerning two types of hydrocar 
bons. There are no published data for 
critical solution temperatures or anilin 
points of the lower-boiling members of 
the aromatic Similar data con- 
cerning solid hydrocarbons are both 
meager and discordant. These two types 
of hydrocarbons therefore were studied 
by blending them with other types of 
hydrocarbons whose critical solution 
temperatures or aniline points are known. 


series. 


Aniline points of highly aromati 
compounds usually fall below 0°¢ 
n-nonylbenzene is the lowest member 


of the aromatic series whose C.S.T. in 
aniline has been measured. Becaus 
of these low temperatures direct det 
mination of the aniline points of aron 
tic hydrocarbons or mixtures containing 
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Aniline Points of Hydrocarbons 





TABLE 11—Calculated Aniline Points for Benzene 


Calculated aniline point °C. 


Proportion by From From From 
volume ot Anilme vol. avg. weght.avgof vol. avg. of 
benzene (1) point of of aniline aniline point aniline point 
Diluent diluent mixture, °C. points boiling point boiling point 
n-Heptane (2) 50:50 11.0 —47.0 —37.8 —44.5 
n-Octane (3) 50:50 16.4 -39.6 27.7 34.3 
Isooctane (4) 10:90 68.0 42.7 -49.4 —37.1 
Do : prolate. Ria ; 18:82 59.0 38.0 -41.7 33.5 
Do Ds heiaeenals 30:70 45.1 —37.0 —52.1 35.8 
Do , 7 “yur 40:60 32.2 —40.0 -50.5 31.0 
Do 50:50 18.9 —42.5 —58.8 39.7 
Do . 60:40 2 47.7 64.9 45.0 
Cyclohexane (5) .. 10:90 19.7 69.4 —58.1 67.9 
. ire ir 7 20:80 8 —69.4 —67.2 —68.9 
Do . 30:70 -.9 72.1 —63.7 —71.6 
Diisobutylene (6) 10:90 31.7 -73.7 —45.4 59.1 
Do ; ; re 20:80 20.0 69,2 —51.9 64.8 
Do . . : 30:70 8.7 -~69.7 —54.3 65.9 
(1) Benzene: Boiling pomt, 50.0°C.; d,*°, 0.8777. 


C. 
(2) n-Heptane: Boiling point, 98.2°C.; d,*’, 
] 


(3) n-Octane: Boiling point, 125. 
(4) Isooctane: Boiling point, 99.2°C.; 


°C.; d,?°, 
(6) Diisobutylene: Boiling point, 102.1°C 


large quantities of aromatic components 
is not convenient, and the use of a 
mixed aniline point has been suggested.” 
This method consists in determining the 
aniline point of a mixture of equal vol- 
umes of the material being tested and of 
a naphtha whose aniline point is 60.0°C. 
Because of possible variations in the 
composition of the naphtha and con- 
sequent unreliability of the test, Shoe- 
maker and Bolt have proposed” that 
a further specification be placed on the 
naphtha, namely, that it give a speci- 
fied mixed aniline point with c.p. tol- 
uene. The following table shows how 
variations in composition of the blend- 
ing naphtha may affect aniline points: 


Mixed Aniline Pt. (°C.) 


Benzene 


Components of 60.0°C. 


Aniline point blend Cyclohexane 


Benzene, iso-octane 5.5 42.3 
n-Heptane, 
methyleyclohexane 3.4 14.3 


Gillam” suggests the use of a diluent 
composed of methyleyclohexane and n- 
heptane. However, the preparation of 
a diluent with an aniline point of 60.0°C 
involves a certain amount of work, and 
the value of 60.0°C. has no significance 
except for comparison. For that reason 
a mixed aniline point using n-heptane 
has been employed in these laboratories. 
This material has the advantages of be- 
ing uniform in 
available commercially, and of 


composition, of being 


Giving 


a convenient mixed aniline point for 
most materials. The mixed aniline 
points (using n-heptane) of a number of 
compounds are given in Table 9. It 


will be noted that toluene gives a lower 
mixed aniline point than benzene. This 
agrees with data previously published.” 


There appears to be no simple rela- 
tionship between mixed aniline point 
and true aniline point. In the preced- 
ing section it was suggested that the 
aniline point divided by the boiling 
point might be additive on a weight 
basis. Table 10 shows the calculation 
of mixed aniline points from the aniline 
points of the components by 3 different 
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0.6531; aniline 
0.7029; aniline point, 71.4°C. 
d,*°, 0.6919; aniline point, 79.8°C. 

(5) Cyclohexane: Boiling point, 80.5°C.; d,?°, 0.7787; 
d,*°, 0.7165; aniline point, 


»oint, 69.0°C., 


aniline point, 29.5°C. 
42.3°C 


methods but indicates that none of them 
gives the correct answer for all mix- 


tures. It gives the volumetric average 
of the aniline point and the mixed 
aniline points calculated from both 


weight and volume averages of the ratios 
of aniline point to boiling point (in 
K.) Of the 3 methods the volumetric 
average of aniline point divided by boil- 
ing point seems to give the best results 
in most instances; however, the errors 
were large when materials whose boil- 
ing points varied widely were included 
in the mixture. Mixtures of materials 
whose aniline points do not differ signi- 
ficantly may be calculated satisfactorily 
by the simplest method, that is, vol- 
umetric average of the aniline points of 
the components. Table 11 gives the 
aniline point of benzene calculated by 
each of the three methods. As would 
be expected, no one method gave con- 
sistent results. 

It is assumed that aniline points be- 
low 6 °C. (melting point of aniline) 
ire theoretical and that any attempt to 
them experimentally would be 
open to question because of the extra 
forces introduced at the melting point. 
Gillam™ states that aniline 
be determined down _ to 20° to 

30°C., but it is questionable whether 
such values would be comparable with 
data from the ordinary temperature 
range. The data available for the lower- 
molecular-weight members of the aro- 
matic indicate that the 
might be erratic. If theoretical values 
that agree with blending results can be 
calculation, they will be 


verily 


points can 


series results 


obtained by 
useful. 

Aniline points are used chiefly: (1) 
in analyzing low-boiling hydrocarbon 
mixtures, (2) in analyzing high-boiling 
oils qualitatively to determine the pre- 
dominant hydrocarbon types, and (3) 
for evaluating ignition properties of cer- 
tain fuels. They also are used to a limit- 
ed extent in evaluating paint thinners” 
and for predicting the swelling proper- 
ties of synthetic rubbers upon exposure 
to different types of oils.” 

The estimation of aromatics in a hy- 


drocarbon mixture by the use of anilin 
points or critical solution temperatur: 
has been suggested by a number of i: 
vestigators.” The aniline point or cr 
tical solution temperature is determin: 
before and after the aromatics ha\ 
been removed with an appropriate 1 
agent such as sulfuric acid. The di 
ference between the two values is m 
tiplied by a factor to give volume px 

centage of aromatics. This factor h 
been shown to vary for different b 

ing ranges and different concentratio 
of aromatics. 

When unsaturates are components 
a hydrocarbon mixture their separ 
removal often is not satisfactory, so tl 
usually are removed with the aromat 
The depression of the aniline point 
the unsaturates may be calculated fr 
the bromine number of the original ga 
line“ and subtracted to give the anilir 
point depression due to the aromat 
Another method” is to measure the total 
amount of unsaturates and aromatics 
removed by sulfuric acid and the « 
sequent lowering of the aniline point and 
to set up two eauations by means of 
factor relating olefin content to the anil- 
ine-point depression caused by the « 
fins and a similar constant for aromatics 
these can be solved simultaneously for 
content of unsa*urates and aromatics. 

Methods for estimating percentages 
of naphthenes and paraffins from. th 
aniline point of the gasoline after re- 
moval of unsaturates and aromatics hav 
been described.” The calculation usual 
ly is made by establishing a base valu 
for paraffins and assuming that lower 
ing of the value is produced by naph 
Multiplication of this lowering 
by the aniline factor gives the naph 
thene content of the aromatic-free and 
unsaturate-free gasoline. 

Factors given for these conversions ar 
12. It will be noted 
that in general these factors rise for 
creasing molecular weights. Becaus¢ 
the aniline point of mixtures is not a 
straight-line function with composition 
the values of the factors vary with | 
concentrations of the classes 
Base values for aniline points of pat 


> 


fins are given in Table 13. 


thenes. 


shown in Table 


involved 


{ 


The aniline factors increase with boil- 


ing point to make the analysis compar- 
able with the older sulfuric-acid method 
In the sulfuric-acid method all com 
pounds containing an aromatic ring 
extracted, and the reduction in volu 
is measured. Aniline points, howe 
reflect the composite character of s 
compounds as n-nonylbenzene, which 
besides containing an aromatic nucicus 
also contains a paraffin chain of I 
siderable proportions. To approxi 
results of the sulfuric-acid meth 
much higher aniline factor must be ' 
than would be used for a benzene s 
tion. 

Although the aniline-point met!\o 
good results for narrow-boiling 
fractions that contain only one aro! 
compound, selection of the proper l- 
ine factor becomes more difficult {or 
wider fractions, and the results are (°ss 


h 


gives 
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TABLE 12—Aniline Factors for Various 
Classes of Hydrocarbons 


Boiling range Aniline 

Class Cc. factor® 
saturates Unspecified 2.5 
65-95 2.3 
95-122 2.4 
122-150 2.8 
150-200 2.7 


2.5 value 
for aromatics 


atics Unspecified 1.19-1.00 
65-95 1.15 
95-122 1.20 
122-150 1.25 
150-200 1.50 
Kerosine 1.16-1.24 
Unspecified 3.33 


230-365 2.50 
60-95 3.00 
95-122 t.00 
122-150 4.50 

150-200 5.00 

Up to 150 3.23 


Aniline factor is a factor that multiplied by 
l aniline point due to a 
f hydrocarbons gives the percent 


f that hydrocarbon class present. 


TABLE 13 


Base Values for Aniline Point of Paraftins in 
Various Boiling Ranges 


Aniline 
Boiling Range C. Point °C. 
range 70.0 
150 71.8 
60-95 71 
5-122 7 
22-150 7K 
150-200 76 
230-280 86.7 
280-300 91.8 
00-315 95.1 
315-335 97.9 
35-365 100.8 


urate The statement holds for the 
nsaturates. As the carbon chain length- 
in the olefin series, the double bond 
becomes less important; the aniline 
point reflects this fact. Thus, the vol- 
ume percentage of unsaturates gives no 
rmation regarding the degree of un- 
saturation and so requires an assumption 
such degree (usually one double bond 
per molecule) to permit its comparison 
with bromine number or its calculation 
from aniline point data. 


Vlugter, Waterman, and van West- 
en” have developed the “ring analysis” 
method, which is based on the deter- 
mination of molecular weight, specific 
refraction, and aniline’ point. This 
I od gives results in percent aroma- 
tic rings, percent naphthenic rings, and 
ent paraffin chains. It is more suit- 

for high-boiling oils and is not 
ted to the analysis of oils contain- 
insaturates 


iline points have been used rather 
sively in studying the composition 
bricating distillates.“ In general, 
iethods consist in locating the data 
particular sample of oil on a graph 
ir to Fig. 1. Thus, for example, the 
rir of a series of  sulfur-dioxide- 
ted fractions might be placed at 
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or T T er y, the first known industrial art, 


was born of fire. Clay clinging to firewood 
may have been the genesis of pottery, a me- 
dium, incidentally, through which was _ re- 
corded for us, much of the history of early 
civilization. On through the ages, upon fire 
has depended the development of every use- 
ful art. In petroleum refining, fire has been 
the key to major achievements. Skillfully com- 
bining research and engineering, Alcorn has 
for 20 years successfully met the changing 
techniques for heating hydrocarbons. Alcorn 
heater installations in war-important refiner- 
ies are setting new standards for greater pro- 
duction at lower costs. Consider Alcorn’s 
knowledge and record for the solution of your 


heating problems. 
5 | 
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Combustion Company 
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Los Angeles - Houston + San Francisco 
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TABLE 14 


Comparison of Diesel Index 


Compound ce. 
n-Heptane 69.7 
Cetane 95 
Cetene 69.4 
Dicyclohexy] 47.6 
n-Nonylbenzene a 11 
n-Dodecylbenzene 14 


n-Tetradecylbenzene .. 27. 


*Calculated from values by Doss, M. P. 
New York, 3d ed., 1942. 


the bottom of the chart, indicating high 
aromatic content. As extraction pro- 
ceeded fractions might be obtained whose 
properties would place them nearer the 
center of the chart. This position would 
indicate that the extracted portions 
were becoming more naphthenic. Oils 
whose properties would be plotted near 
the top of the chart would be more 
paraffinic. 

Watson, Nelson, and Murphy” have 
correlated critical solution temperatures 
in aniline with a “characterization fac- 
tor”. This factor, which is defined as 
the ratio of the cube root of the aver- 
age boiling point in degrees Rankine to 
the specific gravity at 60°F., ranges in 
value from 12.5 to 13.0 for purely paraf- 
finic stocks to 10 or less for aromatic 
materials. 


Perhaps the most useful relationship 
of the physical properties of hydrocar- 
bons would be a simple one between 
ignition quality of fuels (octane number 
or cetane number) and one of the 
other more easily determinable proper- 
ties. As none has been found, it has 
been necessary to use more complicated 
relationships or to determine the igni- 
tion quality by engine tests. 


Attempts have been made to correlate 
aniline points with antiknock tests for 
gasoline,” but they have met with slight 
success owing in part to the fact that 
aniline-point values generally increase 
with branching of the carbon-carbon 
chain and decrease with a higher C-H 
ratio in hydrocarbons of a fixed number 
of carbon atoms. Octane numbers, on 
the other hand, increase with both of 
these changes. Francis* suggests a rela- 
tionship between octane number, boil- 
ing point, and aniline point for paraf- 
fins. He found that the sum of the 
boiling point and aniline point gave a 
straight line for each set of isomers. 

Aniline points have been used with 
more success for evaluating ignition 
properties of diesel fuels. The diesel 
index (aniline point in degrees Fahren- 
heit times A.P.I. gravity at 60° F. di- 
vided by 100) was proposed™ for the 
evaluation of diesel fuels and was in- 
cluded for several years as an alternate 
method for measuring ignition quality in 
diesel fuel-oil classification by the Amer- 
ican Society for Testing Materials.” 

When the society adopted the engine 
method of test the diesel index deter- 
mination was dropped. However, many 
laboratories that have no facilities for 
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with Cetane Number for Some Pure Hydrocarbons 
Aniline point 


A.P.I. Diesel Cetane 

F, gravity? index number 
157.5 74.1 117 57 
203 50.4 102 10 
156.9 48.7 76 88 
117.7 28.4 33 53 
12.2 32.0 4 50 
57.2 32.4 19 68 
80.8 33.8 27 72 


, Physical Constants of the Principal Hydrocarbons: 


making an engine test continue to use 


the diesel index. 


Some correlation be- 


tween the diesel index and the cetane 
number as determined by the engine is 
revealed for pure compounds in Table 


14. The limited data indicate, however, 
that other factors must be considered 


and that while the diesel index may be 
of practical value it must be used with 
care. 
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By F. C. Moriarty* 


OR more than 18 months a Unisol 

treating unit has been operating in 
the refinery of the Big West Oil Co. at 
Kevin, Mont. The Unisol process, 
licensed by Universal Oil Products Co., 
removes mercaptans by extraction with 
a concentrated solution of caustic soda 
containing methanol. It is used to treat 
the gasoline produced by the Dubbs 
cracking unit in the refinery. 

Before the process was installed the 
gasoline had been treated by doctor 
sweetening. This was expensive and 
reduced the octane number from one 
to two points, as well as causing a rath- 
er large loss of gasoline. With the Uni- 
sol unit the mercaptan content of the 
gasoline is being reduced from 0.06- 
0.11% to an average of 0.007% as it 
leaves the treating unit, and it usually 
becomes doctor sweet, or nearly so, 
after a few days in storage. 


*Universal Oil Products Co., Chicago. 





Mercaptan Removal by Unisol Treating 
Effects Savings in Small Refinery 


As soon as the Unisol operation was 
well under way, Big West shut down 
the doctor sweetening unit. In contrast 
to the loss of one or two octane num- 
bers caused by doctor sweetening, the 
new treating increased the unleaded oc- 
tane number by one-half point. The 
reduction in mercaptan content is ac- 
companied by a corresponding reduc- 
tion in total sulfur and a substantial in- 
crease in tetraethyl lead susceptibility. 
Formerly, Ethyl grade gasoline (then 
80 octane) could not be produced in the 
Big West plant. After Unisol treating, 
the addition of 3 cc of tetraethyl lead 
per gallon to the cracked gasoline makes 
an 80 plus octane product. _ 

Of greater importance is the fact that 
the increase in tetraethyl lead suscepti- 
bility makes it possible to blend all the 
straight-run gasoline with the cracked 
product and produce housebrand gaso- 
line. When operating the doctor sweet- 
ening unit, it was necessary to add 1.1 
ce of tetraethyl lead to the cracked gas- 
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Building for housing Unisol unit at Big West refinery, with fractionating towers 
of the refinery in background 





Methanol column receiver and mercaptan separator in Unisol treating unit at 
Big West Oil Co. refinery at Kevin, Mont. 
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oline to reach 74 octane number. If any 
substantial quantity of straight-run was 
blended with the cracked gasoline it 
could not be brought to 74 octane. By 
contrast, a typical sample of Unisol- 
treated cracked gasoline, when blended 
with 10% straight-run and 0.65 cc of 
tetraethyl lead, made 75 octane num- 
ber. 

The overall cracking and treating loss 
of gasoline for nine months before the 
Unisol unit went into operation had been 
9%. The loss the following nine months 
was 5.9%, or a reduction of 3.1%. Some 
of this reduction in loss may have re- 
sulted from minor changes in the crack- 
ing unit but it is believed that at least 
50% of the reduction can be credited 
to the Unisol operation. The original 
loss was high because of deficiencies in 
the doctor sweetening operation. Such 
deficiencies are aggravated when a gaso- 
line high in mercaptan content is proc- 
essed. Analysis of the mercaptans sep- 
arated from the gasoline shows only a 
trace of dissolved hydrocarbons, thus 
proving that the loss in treating is insig- 
nificant. 

The Big West unit processes approxi- 
mately 550 bbl. of gasoline a day. It is to 
be expected that losses of reagent in a 
plant of that capacity would be greater 
proportionately than in a larger unit, as 
the smaller unit has the same number 
of packing glands, sample valves, ete. 
Nevertheless, the Big West unit con- 
sumes less than two gal. per day of 
methanol, and the total cost of reagents 
is well below 0.5c per bbl. treated. La- 
bor costs too are low, as only part of the 
time of one operator per shift is necessary. 

There have been no process diffi- 
culties. However, corrosion in the bot- 
tom of the caustic recovery section, 
which is made of carbon steel, is so se- 
vere that it was necessary to replace a 
24 in. x 10 ft. section after eight months’ 
service, and it has been necessary to re- 
pair it several times in addition. This 
section is flanged to make replacement 
easy, and thus has not been a serious 
handicap to operation of the unit. Nickel- 
clad steel will be used when it is again 
available to eliminate the corrosion prob- 
lem. 

No difficulties have been encountered 
in operating the Unisol process, even 
under the subzero weather conditions 
encountered in Montana. 

The inhibitor susceptibility of the Uni- 
sol-treated product is excellent. The ad- 
dition of 0.007% of U.O.P. inhibitor 
No. 4 to the finished gasoline increases 
the induction period by approximately 
250 minutes, and the copper dish gum 
(Atlantic method) of the inhibited gaso- 
line has been consistently below 10 mg. 

The saving of tetraethyl lead in gaso- 
line, together with the appreciated value 
of the product and decrease in gasoline 
loss, indicates a remarkably short re- 
tirement period for the initial invest- 
ment in the Unisol treating unit. 
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The Combustion Gas Turbine 


Wartime Developments in Metallurgy and Aerodynamics Point 
Way for Increased Applications of This Prime Mover 


Increasing attention is being given 
to the combustion gas turbine as a 
prime mover. Potentially it promises 
greater efficiency at very high tem- 
peratures than most engines and 
prime movers used today. 


Principal commercial applications 


may also be coupled to a generator 
for production of electric power. 
Similar refinery applications using 
flue gases may be developed as gas 
turbines increase in efficiency. 


The petroleum refiner, as a sup- 
plier of fuel, also watches with inter- 


developed steam cycle, fuel energy must 
be converted to steam, at a comparative- 
ly low temperature, before expending 
its energy in the turbine. In the com 
bustion gas turbine system of power gen 
eration there are two basic cycles—the 
open cycle for moderate capacities and 
the closed-cycle for very large units. 
The gas turbine employs the simples 
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*Steam Engineer, Westinghouse Electric and 
Mfg. Co., S. Philadelphia, Penna. 








Fig. 1—Gas turbine cycle consists of three major elements—compressor, con 
bustor, turbine—shown above in true relative size 


©°Development Engineer, Westinghouse Elec- 
tric and Mfg. Co., S. Philadelphia, Penna. 
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The Combustion Gas Turbine 





in addition to burning fuel, must trans- 
fer heat through tube walls to generate 
steam. 


How Cycle Works 


The combustion gas turbine cycle in 
its basic form comprises three major ele- 
ments previously mentioned: compressor, 
combustor and gas turbine; plus a gen- 
erator or shaft for transmitting the use- 
ful power output, and a means of start- 
ing. This simple arrangement is called 
the open cycle system. To start a com- 
bustion gas turbine some external means, 
a motor, is required. This is 
necessary as air for combustion is sup- 
plied to the combustor by the 
When the unit is in operation 

drive the compressor comes 


such as 


com- 
pressor 
energy to 
from the expansion of the products of 
ombustion in the gas turbine. 


operating at 
combustion 


In the simple cycle 

1200°F., the products of 
gas) contain some 600 per cent excess 
ir. This gas is expanded in the turbine 
ind exhausted to the atmosphere. No 
intermediate fluid is used as in the steam 
cycle, where fuel is burned and releases 
chemical energy as hot products of com- 
through a steam 
boiler to generate steam for the steam 
The steam generator, or boiler, 
s the biggest single element in the steam 
In the gas cycle a com- 
pressor and combustor replace the boiler, 
resulting in a much smaller and more 
ompact plant. Because the 
simple open combustion gas cycle does 
\ot require cooling water, no steam con- 


bustion which pass 


turbine A 


power plant. 


power 


denser such as used in the condensing 
steam cycle is needed and plants may be 
without regard to a_ suitable 


ot cooling water. 


cated 
u\rce 


Although the first patent was taken 
out over 150 years ago, early inventors 
vere unsuccessful in getting units effi- 
ient enough to drive their own 
The cycle was perfectly sound, 
uit these early inventors lacked mate- 
ials to withstand the necessary high tem- 
erature, plus turbines and compressors 
f suitable efficiency. 


com- 


pressor. 


High-Temperature Metals Developed 


Today the story is changing. Mate- 
ils capable of operating at high tem- 
ratures are available. The maximum 
nperature employed is largely a ques- 
n of the useful life. For a life of 
few hours, such as might be 
tisfactory for some military needs, tem- 
ratures of the 2000°F. are 
Heavy duty or long life ap- 
itions are limited to much lower tem- 
The tremendous advances in 
illurgy for the war effort will un- 
ibtedly produce materials capable of 
ration at temperatures which we 
iid not have attained for many years 
ler a normal peace time development. 


itively 


order of 
wable 


ratures. 


(he combustion gas turbine requires 
nendous volumes of gas. 


The axial 
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flow compressor, small in physical size, 
efficiently handles the large volumes re- 


quired. Until recently the axial flow 
compressor was largely an unknown 
quantity. Today, the advancement in 


knowledge of proper blade shapes and 
research in the development of efficient 
air foil sections have given the designer 
the necessary tools to design and build 
highly efficient axial flow compressors. 


In the gas turbine cycle, the useful 
power output depends upon obtaining 
relatively high turbine and compressor ef- 
ficiency. The useful net output is the 
difference of two fairly large quantities: 
the total turbine output and the work 
consumed by the 
pressing the air. With the system shown 
in Fig. 2 operating at a top temperature 
of 1200°F., the turbine develops 3.95 
units for each useful unit of power out- 
put, of which 2.95 units are needed to 
drive the A reduction of 
1% in the efficiency of each of these 
elements reduces the useful output by 
7%. The useful output decreases sharp- 
ly as the top temperature is lowered. 


compressor in com- 


compressor. 


Engineers have been experimenting 
with this combustion gas cycle for many 
years. In Europe, because of economic 
conditions, engineers attempted to de- 
velop it as soon as materials and com- 
pressors even remotely offered a_possi- 
bility of building successful units. In 
this country, much of the recent devel- 
opment is of necessity not published be- 
cause of Government security 
However, in the literature 
been a considerable description of pre- 
war applications in Europe. These plants 
are inferior in efficiency to what can be 
built today, but they are apparently giv- 
ing satisfactory results. 
plications include a turbine locomotive, 
electric generating set, compressor drive 
for Velox boiler, refinery drives and air- 
plane propulsion. Brief 
given in the bibliography 


reasons. 


there has 


Interesting ap- 


details are 


Regenerating, Intercooling, Reheating 


Efficiency of the simple 
cycle is low unless extremely high tem- 
peratures are used. However, there are 
three practical ways of greatly improv- 
ing the gas cycle efficiency: regenerat- 
ing, intercooling and reheating. The re- 
generating gas cycle is a cycle in which 


open gas 


a heat exchanger (regenerator) transfers 
some of the heat from the relatively hot 
exhaust gases leaving the turbine to the 
air before it enters the 
shown in Fig. 3. Heating the air by 
exhaust gases reduces fuel consumption 
and improves the cycle efficiency. The 
of heat obtained from the ex- 
haust gas depends on the size of ‘the heat 
exchanger. 
lem in which gain in efficiency is bal- 
anced against cost of heat exchanger sur- 
face. Calculations indicate that the eco- 
nomic size of the heat exchanger will 
limit the regenerating cycle, at 1200°F. 
inlet temperature, to approximately 75° 


combustor, as 


amount 


This is an. economic ..prob- 
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Fig. 2-6—Top drawing shows simple 
open cycle gas turbine. Lower draw- 
ings indicate how Regenerator, Inter- 
cooler and Reheater units are added. 
Bottom drawing shows all three ele- 
ments added to increase efficiency of 
open cycle gas turbine (at 1200°. F) 
from 20.2% to 32.2% 
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Can You Apply 
Today’s Technology to 
Tomorrow’s Production? 


Wartime developments in the refining 
field are just now beginning to be made 
public: Changes in refinery practice— 
Characteristics of new products — Im- 
proved test methods and specifications. 


These are the advances which will affect 
postwar refining—your future. Know 
how and why modern methods work. 
Study the principles behind them. Read 
the just-released books on aviation gaso- 
line, lubricants, refinery engineering. 


Your present library will become ob- 
solete, except as you build it up with 
technical books now being published. 
Add the latest information, facts and 
data now. 


Books Recommended for 
Refinery Technologists 


Aviation Gasoline Manufacture 
by Matthew Van Winkle 


Latest and most complete collection of 
available data on the manufacture of 
aviation gasoline. Includes chapters on 
“Hydrocarbons in Aviation Fuel and 
Aviation-Fuel Manufacture’, ‘“‘“Manu- 
facture of High-Antiknock Hydrocar- 
bons”, “Special Aviation Fuels and 
Aviation-Fuel Components” and “Per- 
formance of Aviation Gasolines’’. Cur- 
rent test methods for evaluation of avia- 
tion fuels are also discussed. An excel- 
lent up-to-the-minute reference book 
for those interested in this expanding 
field of refining. 266 pages $3.00 


Lubrication of Industrial and 
Marine Machinery 
by William G. Forbes 


Describes, explains and analyzes every- 
day problems that arise in lubricating 
engines and machines of various types. 
Covers fundamentals of production, tests 
and specifications for lubricating oils, 
mechanics of lubrication, methods of 
ogeivns lubricants. Describes princi- 
les of lubrication covering the more 
prevalent types of engines, machines and 
major industries. 314 pages ...... . $3.50 


Principles and Practices of 
Flow Meter Engineering 
by L. K. Spink 

Contains a wealth of practical informa- 
tion and data on fluid-flow mensuration 
of both liquids and gases. Of particular 
interest to the oil industry, special equa- 
tions are developed for use with orifice 
meters measuring flow of petroleum oils, 
gases and water, which include use of 
meter coefficients, selection of orifice 
size and thermal expansion of petroleum 
products. Revised and ae 6th Edi- 
tion, 212 pages ..... ; $3.00 


Chemical Refining of Petroleum 
by V. A. Kalichevsky and B. A. Stanger 


Presents theory and practice of various 
chemical processes used in refining pe- 
troleum and improving characteristics of 
finished product. Describes and clarifies 
recent technical improvement so vital 
today. Covers treatment with sulfuric 
acid and alkaline reagents, sweetening 
operations, refining by adsorption and 
with solvents, antidetonants and inhibi- 
tors. Revised edition, 550 pages $7.50 


Order the Ones You Need TODAY 


Book Department 
National Petroleum News 
1213 West Third Street 

Cleveland 13, Ohio 


Note: All prices are postpaid. Ohio pur- 
chasers add 3% sales tax. 
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recovery of the heat available from the 
turbine exhaust gases. This economic 
size will be about 0.30 cu. ft. of heat ex- 
changer volume per kw of capacity. 


Efficiency is further improved when 
intercooling is added to regeneration as 
shown in Fig. 4. As the name implies, 
intercooling removes the heat of com- 
pression from the air passing through 
the compressor. Water circulating 
through the intercooler cools the air, and 
is a necessary part of the cycle. By in- 
tercooling, the compressor work is re- 
duced because the colder air has smaller 
volume. Other remaining 
the same, one stage of intercooling will 
reduce the compressor work by some 
15%. This increases the portion of the 
turbine capacity available as useful out- 
put and improves the cycle efficiency. A 
large number of intercoolers is ideal but 
probably only a few stages will be prac- 
tical. 


conditions 


The third method of improving effi- 
ciency, reheating, consists of adding 
heat to the gas as it passes through the 
turbine as shown in Fig. 5. The gas 
turbine reheat cycle is the same _prin- 
ciple as the reheat cycle used in many 
steam plants. In practice it will bear 
little resemblance. Reheating in the gas 
turbine will consist of burning fuel di- 
| rectly in the gas (approx. 85% air) pass- 
|ing through the turbine. The quantity 
of large steam piping and considerable 
| heat transfer surface in the heat ex- 
| changer of the steam reheat cycle will 
be replaced by a reheating combustor 
which may possibly be placed inside the 
| gas turbine casing proper. Here again, 
| the practical number of reheats is lim- 
ited. 


| Reheating and intercooling increase 
| the amount of useful energy per pound 
of working gas passing through the sys- 
tem, thus reducing the number of 
pounds of working medium circulated. 


Therefore, the size of piping and blade 
path in the compressor and turbine are 
reduced. In combination with a regen- 
erator, the terminal difference across the 
heat exchanger is greater for a given size 
exchanger, or a smaller heat exchanger 
transfers the original amount of heat. In 
partial load operation they increase the 
partial load efficiency by a considerable 
amount. 


Cycle Combinations Compared 


The combination of regenerating, re- 
heating and intercooling is shown in 
Fig. 6. Different cycle arrangements 
are compared in Table I on the basis of 
the power requirements of each major 
element, with the capacity of the gen- 
erator as unity. The efficiency of each 
cycle arrangement at 1200°F. is given, 
the temperature in degrees Fahrenheit, 
and the absolute pressure at different 
points in each cycle. 

The thermal efficiency of the open 
cycle gas turbine for various combina- 
tions of regenerating, reheating and in- 
tercooling is shown in Fig. 7. This gives 
the relative value of these modifications 
and a general idea of possible applica- 
tions of this cycle. The temperature 
range of 1000°F. to 1500°F. was chosen 
because applications at temperatures 
much below 1000° will undoubtedly be 
impractical. Early applications for heavy 
duty long-life apparatus will probably 
not exceed temperatures of 1200°F., with 
1500°F. and higher limits awaiting fu- 
ture developments in metallurgy. 


The temperature of the inlet air to the 
compressor has a marked effect on the 
cycle efficiency. In contrast to steam 
plants the colder this inlet air the higher 
the cycle efficiency and capacity. In 
the simple open cycle, changing the in- 
let air temperature 10°F. changes the 
cycle efficiency 0.74 points or approxi- 
mately 3% per 10°F. change. The effect 


Table 1—Comparison of Different Open Cycle Arrangements 


Cycle Intercool Reheat Intercool, 
Simple with and and Reheat and 
Item Cycle Regeneration Regenerate Regenerate Regenerate 
Figure No. 2 3 4 5 6 
Input in Fuel 4.95 3.75 3.43 3.55 3.11 
Turbine Rating 3.95 2.95 2.80 2.88 2.55 
Compressor Power 2.95 1.95 1.80 1.88 1.55 
Useful Output 1.00 1.00 1.00 1.00 1.00 
% Eff. at 1200°F. : 20.2 26.6 29.2 28.1 $2.2 
Gas Temp. in °F. at 
Turbine Inlet - 1200 1200 1200 1200 1200 
Leaving Reheater 1200 1200 
Turbine Exhaust ; 635 790 695 920 865 
Leaving Regenerator 455 350 560 520 
| Ais Temp. in °F. at 
Compressor Inlet ’ 70 70 7 70 70 
Leaving Intercooler ; 70 
Leaving Compressor 490 340 230 440 405 
Entering Combustor .. 490 680 57% 800 750 
Press. Ibs/sq. in. abs. at 
Compressor Inlet 14.7 14.7 14.7 14.7 14.7 
Compressor Discharge 88.2 51.5 73.5 73.5 102.9 
Turbine Inlet 88.2 50.2 71.7 Tia 100.4 
Turbine Exhaust 14.7 15.1 15.1 15.1 15.1 
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m capacity is approximately 4% per 
10°F. change. The effect on cycle ther- 
mal efficiency of inlet air temperature, on 
the different cycle arrangements with a 
top temperature of 1200°F., is plotted in 
Fig. 8. 


Steam, Gas Cycles Compared 


Because steam is the most widely used 
medium for transferring heat into me- 
chanical energy, comparison of the steam 
ycle with the gas cycle may help in 
udging the gas cycle and its possibili- 
ties. In judging the efficiency of power 
ycles, a 100% thermal efficiency is not 
\btainable as the temperature of the cold 
body is far above absolute zero. The 
Carnot Cycle is the theoretically perfect 
cycle, and no cycle operating between 
the same hot and cold body temperatures 
can have a better thermal efficiency. The 
best any cycle can hope to do, when op- 
erating under the same conditions, is to 
attain the Carnot Cycle efficiency. The 
gas turbine cycle can theoretically give 
the same efficiency as the Carnot Cycle. 
This is only theoretically possible because 
it requires 100% efficiency of the gas 
turbine and compressor, an infinite num- 
ber of stages of intercooling and reheat- 
ing, and a regenerator infinite in size. 


The steam cycle theoretically offers 
the Carnot Cycle efficiency only up to 
the critical pressure (705.4°F.; 3206 psi 
Abs.). Above this temperature, the gap 
between the steam cycle and the ideal 
cycle gradually widens as the tempera- 
ture is increased. From a purely theoret- 
ical standpoint the combustion gas tur- 
bine cycle holds forth greater promise of 
efficiency than the steam cycle. 


Of more value are the thermal effi- 





Fig. $—Comparison of efficiencies of best practical steam power plants and 
combustion gas turbine plants. Above 1000° F gas cycle efficiency increases 
about three times as fast as steam cycle efficiency 


ciencies obtainable in practical applica- 
tions. Fig. 9 compares the best ef- 
ficiencies obtained in large central sta- 
tion power plants (projected to 2000°F.) 
with the expected practical limit in ef- 
ficiency of the large capacity closed 
cycle combustion gas turbine power 
plants. Above 1000°F. gas cycle effi- 
ciency increases approximately three 
times as fast as steam cycle efficiency 
for a given top temperature increase. 
This curve compares the best modern 
large central station steam power plants 
with the best practical efficiencies ex- 
pected of the combustion gas turbine 


power plants. It is expected that the 
gas turbine cycle efficiency will not be 
greatly affected by unit size, and this 
combustion gas cycle curve can also be 
interpreted as applying to open cycle 
gas turbine power plants of relatively 
small capacity. Economic steam plants 
for capacities around 5000 kw seldom 
exceed 25% overall thermal efficiency. 
This would indicate a considerable effi- 
ciency advantage, in small units, in favor 
of the gas cycle, provided economics per- 
mit designing it for anywhere near its 
maximum possible efficiency. 

The ratio of exhaust to inlet volume 





Fig. 7—Thermal efficiency of open cycle gas turbine with 
various combinations of regenerating, reheating and inter- 
cooling 
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Fig. 8—Effect of air temperature on thermal efficiency of 


open cycle gas turbine with inlet gas temperature of 1200° F 
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Fig. 10—Externally fired closed cycle gas turbine used by Fig. 1l—Internally fired closed cycle gas turbine being 
Escher Wyss, in which products of combustion do not pass developed by Westinghouse. Note separate turbine and 
through gas turbine 





is small for the gas turbine. This makes 
a balanced blade path unlike that of the 
steam turbine, which in this case must 
handle an exhaust volume 250 times as 
great as the inlet volume The large 
blade dimensions limits the maximum 
net output rating of the open = cyclk 
single flow, combustion gas turbine to 
approximately 7500 kw. However, th 
injection of liquids presents a theoretical] 
possibility considerably extending this 
limit. 


Closed Cycle For Large Units 


The closed cycle offers a method ot 
increasing the maximum capacity of the 
open cycle. The volume of the work- 
ing gas is inversely proportional to the 
absolute pressure. If the pressure is 
multiplied by 10, the size is divided by 
10. In the closed cycle, the circulating 
working gas is at a relatively high pres 
sure and reduces the physical size of 
compressor and turbine. To reduce the 
temperature of the gases before they 
enter the compressor, cooling water is 
required in the closed cycle. The heat 
exchanger in which the gas is cooled 
before it enters the compressor is called 
a gas precooler. The amount of heat 
given up to the cooling water is equiva 
lent to that removed in the condenser 
of a steam unit of equal capacity. Th 
quantity of cooling water required will 
be less, as a higher water temperature 
rise is permissible. 

The closed cycle in Fig. 10 is the one 
used by Escher Wyss.® This is an ex 
ternally fired cycle in which the prod 
ucts of combustion do not pass through 
the gas turbine and compressor. The 
working gas (air, hydrogen or other me- 
dium) operates at a relatively high pres 
sure in a closed, recirculating circuit. In 
the gas heater, the heat from the prod- 
ucts of combustion is transferred to the 
working gas which then expands in the 


*“An Aerodynamic . Heat”, Power Plant 
Escher Wyss News,: 1939, No: 1, 2. 
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turbine to a lower pressure The gas In the closed cevcles shown in Fig 











heater in this cycle corresponds to the 10 and 11, reheating and intercooling ar 
steam boiler in the steam cycle. For a — not illustrated. However, they offer tl 
practical efficiency, it will be larger same advantage in the closed cycle tl 
than the modern steam boiler becaus: they offer in the open cycle. The bi 
gases are on both sides of the gas heate1 gest single additional problem in t¢) 
This evcle is very similar to the steam closed cycle is a method of buildin 
cycle, except that the working fluid does — practical heat exchangers. The proble: 
not undergo a change of state is further complicated by the fact tl 





the gases will carry foreign matter fror 





In the closed cycle, the compressor in combustion which may both corrode. and 





let pressure will be maintained at ap erode the exchanger and reduce the hx 





proximately 150 psi with a dischargs transfer rate by depositing foreign m 





pressure of some 600 psi. This high terial on the transfer surface 





pressure greatly reduces the size of tur- 
bine and compressor and should permit Gas Turbine Control 







maximum ratings to be built approach 





Combustion gas turbine control can be 





ing those in the steam cycle. Some gas 
other than air will probably be used as 
the working medium in the externally 
fired closed cycle. Hydrogen, tor ex 
ample, has properties which make it far 
superior to air for this application. Thx 
density of hydrogen is 1/14 that of air, 
the specific heat is 14 times that of air, 
ind the thermal conductivity is 6.8 times 
that of air 





simple and reliable, consisting only of 






control of the gas temperature by 





trolling the rate of fuel supply. Gover 





ing valves, such as used in steam t 
bine control, are not needed. Effici 
partial load performance can_ be 









tained by using two turbines: one \ 





ible speed turbine driving a compress 





plus a constant speed turbine drivin: 















generator. The use of regenerators, 
A closed cycle system under develop- heaters, and intercoolers in addition 
ment by Westinghouse, is shown in Fig improving the full load economy h 
ll. In this closed cycle a separate gas in even greater effect in improving 
turbine and compressor are used to partial load economy. In the cl 
pump up the cycle on which the main cycle, by reducing the gas pressur 
gas turbine and compressor operate the load is reduced, practically full load 
High pressure of around 600 psi may efficiency can be maintained at partial 
be used with a compressor inlet pres loads 






sure of around 150 psi. The main gas 





Possible Applications 





turbine and compressor would be small 







is they operate at high pressure. This Possible applications of the gas turl 
cycle is internally fired, the products of | are many. Ranging from a simple 0] 
combustion passing through the gas tur- cycle for small capacities to a closed 
hines and main compressor. Enough cycle for very large ratings it off 






make up air is continually supplied to wide possibilities. For example: 










maintain pressure and support combus Locomotives. The simple open 
tion It is supplied by a compressor cycle requires no water. It has 
which is driven by a second gas turbine weight and small space requirem 
This cycle avoids the large gas heater combined with simplicity. With a 
required by the Escher Wyss cycle, but ficiency of 20% at 1200°F. and exp: 
requires an extra gas turbine and com-  Jow maintenance of turbine. drives 
pressor to pump-up the system. Solid should prove a good power plant for 4 
matter from the fuel must be removed locomotive. The inability of th 
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rbine to makes 
ther electric drive or the development 


operate in reverse 
, satisfactory reversing gear necessary 
r this application. 

\irplanes, For relatively small power 
tputs, such as required by the airplane 
lustry, the gas turbine operating at 
th speed and high temperature to ob- 
n maximum rating per unit weight of 
iterial, has real possibilities. 

Ship Drives. The combustion gas 
I off rs effic iencies equal to the best 


dern marine steam powcr plants, 
ch have overall efficiencies of ap- 
<imately 25%. Weight and space re- 


irements of equipment are a real fac- 


in this application. The gas cycle 
minates the steam generator and steam 
denser. The advantage in we ight and 


{ 


( undoubtedly will favor the gas 


le, de spite the gas compressor, th« 
he it 


gas turbine. 


exchanger, and the 


The requirements of 


regeneratol! 


rn operation in marine service handi- 


ys the gas turbine, except as an elec- 
tric drive. 
Power. General application of the 


ibustion gas cycle in the power gen- 
m field will take 
place until problems in connection with 


solv ed. The 


development of the 


probably not 


use of coal as a fuel ar 

| closed 
vele is necessary if units of very large 
to be built. 
icity for which units can be built in 


pacity are The maximum 


open cycle will include the majorits 


f industrial applications. There are 


nany special applications in the power 
generation field in which the open gas 
yvcle will possibly find early application. 
Examples are: emergency standby serv- 
first cost units on the ends 


Here 


ffers many advantages, 


and low 


transmission lines. a simple 

gas evcle 
such as no water required, low first cost, 
ivity, small space requirements, 
virtually automatic station with few 
dants. 


field 


steam 


industrial 


process 


Processing. In the 
both powe! and 


ire required the gas turbine has possi- 


\ re 
re 


s. It fits well in those applications 

the steam required is relatively 
| in relation to the power load. This 
fferent from the extraction steam tur- 


where large quantities of process 


to attain a 
Here again, 


n per kw are 
varably efficient cycle. 


necessary 


se of coal as a fuel is necessary for 


le general application. 


Problems Ahead 


drawing conclusions, it should be 
mbered that the gas cycle has had 
cal application only in very special 

The full possibilities of any cycle 

evaluated only from successful 
ft its economy, first cost, mainte- 
cost and reliability. The addition 
which improve the fuel 


ny, and arrangements of the cycle 


ments 


obtained at a 
in simplicity and at a price. The 
of the best 


capacities, are 


pment 


system is ex- 
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pected to be costly in time and money. 

Metallurgy plays an important part in 
the gas cycle as the efficiency increases 
rapidly with increase in top tempera- 
ture. To obtain materials suitable for 
operation at higher temperatures the 
metallurgists are looking at materials 
similar to the non-forgable and non-ma- 
chinable tool The method of 
forming these alloys to shape, such as 


steels. 


r¢ volu- 
manufac- 
To apply such materials their ad- 
ditional first cost and manufacturing cost 
must be justified. Any 
materials 
careful tests. 


precision casting to size, may 
tionize accepted methods of 


ture. 


application of 
preceded by 
For heavy duty apparatus 


such must be 
these tests must extend over long periods 
before the designer can use them with 
safety. Careful differentiation between 
applications as to required length of life 
of apparatus is necessary. The fact that 
a piece of equipment is operated at 
1800°F. for a life of a few hours does 
not mean temperatures of that order can 
be used for heavy duty applications. 
Present developments of the gas tur 
bine are limited to th 
high grade fuel oils. This one factor is 
a serious handicap to the gas cycle. The 
gas cycle is definitely 
cation until such time 


use of relatively 


limited in appli- 
as the problems 
in connection with the burning of low 
grade oil and 
solved. 


coal are successfully 

Present research efforts are being ex- 
pended in war developments. In the 
postwar era industry will have access to 
the developments in the gas turbine 
field and to developments in high tem- 
perature materials. These developments 
may considerably change present think- 
ing. It is safe to predict that general 
applications of the gas cycle must wait 
until the postwar era. 

It will be wise to watch developments 
of early installations before attempting 
to make widespread applications. At 
present, conclusions as to the ultimate 
possibilities of the gas cycle are little 
more than good guesses. The gas tur- 
bine art must advance beyond its pres- 
ent early development stages, before it 
can be judged with assurance. However, 
undoubtedly it will find real usefulness 
in a large number of 
complementing rather than competing 
with the steam turbine. Just how and 
where the gas turbine will be applied, 
only time will tell. 


fields, possibly 
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Every engineer interested in becoming 


acquainted with the application and 


operation of tube expanders in the 
process of tube rolling and expansion 


should reference, 


AIRETOOL’S EXPANDER Book. It is 


have, for ready 


packed with valuable technical and 
“know how’ information. Send for 
your copy today. It's free— bie 
there is no obligation. Use the 


coupon below or write AIRETOOL 


a card or letter. 


Whenever tubes and pipe are 
to be joined, there is need for 


an AIRETOOL TUBE EXPANDER. 








They are precision made, long 


lasting and versatile. Made to 





meet every tube expansion need 

to fit every type and size of 
tube. Special types for unusual 
conditions. Right angle or uni- 


versal drives where the opening 


is hard to reach. 





REMOVE FOREIGN’ DEPOSITS 


FROM 
TUBES QUICKLY AND EFFICIENTLY WITH 
AIRETOOL TUBE CLEANERS. WRITE FOR 
DETAILS. 


The Airetool Manufacturing Co. 
Dept. NP, Airetool & Yost 
Superior Factory Bldgs. 
Springfield, Ohio. 


Please send me your new book on Tube 
Expanders. 


Name 
Co. Name 
Street 


City State 






















































































WHEN and WHERE To Bui 
A Natural Gasoline Plant* 


Factors are Reviewed which Require Management's 
Consideration before ‘Yes’ or ‘No’ is Given and Type of 
Plant Selected For Most Economic Operation 


By W. F. Matheny** 


ATHER than to attempt a technical 

discussion of natural gasoline plant 
design on the basis of the familiar unit 
processes involved, I have taken the 
broader interpretation of assigned 
subject to include a consideration of the 
long range operating and economi 
tors which affect the design of a 
ern gasoline plant. 


my 


fac 


mod- 


differ 


After due allowance for minor 
design of plant 


the detailed g) 
processes as we build them, or as you 
build them—differences traceable to the 
many personalities which have been in- 
volved in the development of our in- 
dustry—there are no longer any impor- 
tant and generally unknown facts with 
respect to plant design and operation 
which one operator might have over an- 
other. Since the time when Mr. Krem 
ser first explained his calculations and 
theory of absorption and Doctor Brown 
applied his equilibrium constants there 
to, our younger engineers have calculated 
and reported on so many different op 
erating combinations that the simple and 
respectable hydrocarbons of natural gas 
now have no secrets as to their behavior 
under various gasoline plant 
conditions. 


ences in 


operating 


Basically ours is still a salvage indus- 
try. As a general proposition we still 
gather the casinghead gas that is pro 
duced along with oil and, by the 
lection and stripping of this gas, return 
ing to the leases residue gas over those 
periods when the wells are not flowing 
or pumping, we, in addition to paying 
for the gas, perform a for the 
producers which they would individually 
find uneconomic or 
However, even this operation 
is nowadays run on a very scientific and 
business-like basis. Among the 
many factors which must be considered 
before any gasoline manufacturer can 
ask his management to invest substan 
tial sums of money in 
are: 


col- 


service 
very inconvenient. 
salvage 


very 


a gasoline plant 


The areal extent of the producing hori 
zon; well spacing; thickness, porosity, 
and permeability of the producing sand 
reservoir temperatures 


and pressures 


*Presented before meeting of Natural 
line Assn. of America, Dallas, April 12, 1944 
Natural Gas and Gaso 
Phillips Petroleum Co 


Gaso 
* °Superintendent, 


line Department, 
Bartlesville, Okla. 
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reserves of both gas and oil in place; 
the 
carbon dioxide, and hydrogen sulfide con- 
tent of the gas—not only at the time 
the plant is built but for 
every year of the field’s life 


So tar all lend 
themselves to fairly accurate determina 
However, the real variables that 
make or break a gasoline plant situation 


gasoline content of gas; nitrogen, 


prophesied 


these factors named 


tion 
within the gasoline manufac- 


fixed by the 
producers, and the regulatory bodies wh« 


do not lie 
turers’ control but must be 
in turn establish certain basic premises 
I now refer to such things as allowables 
per well, whether the will be 
“stop-cocked” and the day’s or week’s al 
lowable produced in a 


we lls 


few hours; pos 


and, 


followed, 


sibilities of pressure maintenance 


if such a program is to be 
what per cent of the produced gas is to 
be injected into the sand, at what stages 
of depletion pressure maintenance is t 
be started and the possibilities of gas 
lifting in the final stages of natural flow 
ill of which are vital 


the gasoline manufacturers 


very factors to 


These producing methods in turn di 
tate the the 
and establish whether the plant operator 


utilization of residue gas 


can depend on some revenue from the 


sale of gas to help amortize his invest 
Speculations as to prices of his 
the 


income taxes on the earn- 


ment. 
products over the life of 
the effect of 
ings, and labor costs of the future must 
all be weighed into the melting pot from 
which the plant emerges. The 
western oil fields are covered with vacant 


project, 


south- 


TABLE | 


(Composite of Several Low Temperature Frac- 
tional Analyses of Reservoir Gas and Liquid 
During First Year of Field Production.) 


Reservoir 
Liquid 
Mol % Mol % 
Methane 83.87 26.00 
Ethane 9.26 9.07 
Propane 4.00 7 
Isebutane 0.50 l 
Normal Butane 1.20 4.52 
0.53 3.84 
0.64 47.42 


Reservoir 
Gas 


55 


.60 


Pentanes 


Hexanes and Heavier 


100.00 100.00 


Bottom Hole Pressure, lbs. per sq. in 1600 
Bettom Hole Temp., °F. 
Molecular Weight of 

Heavier Fraction of Reservoir Liquid 
H.S Content of Separator Gas, grams 


per 100 cu, ft 


Hexanes and 


foundations which 


stand as monumse 


to the lack of those analyses or to 


bad guesses on answers to some of 


above questions 


To point up th 


e discussion and 


\ 


specificity to the data, we can set 


a hypothetical re 


‘servoir and 


field, 


which can be assigned reasonable char 


teristics and to which can be appl 


reasonable techn« 
In this 
only 
the 


we 


manner, V 
the mental 


shall 
spective 
data. 


also le n 
which 


The data 


may 


and 
Ve shall 


logy 


measure of 
add 


derivations 


da 


and 


establish 
solution of a typical problem 


value to 


me chanix S necessary 


y 
} 


econom 


he 


in are purely illustrative, presented « 


to show one- manufacturers approac 


determining the 


prospects of a 


S( 


venture, and followed by typical sp« 


lation as to the more important varial 
upon which any profitability is pitch 


For our purpose we shall simplify 


presentation 


by assuming 


that th 


e 


pothetical field in question has been 


der development for one year, that 


characteristics are already fairly well 


scribed, and that 


it is desired to beg 


gasoline plant operation at the end 


the second year. 


The prospective 


np 


k 


operator evaluating the situation wi 


before him 


below 


hav e 
given on 


and he would n 


accuracy of such data on the event 
success of a gasoline plant venture ab 


as indicated. 


The field is described as having 
acres of proven production from a reset 
voir with an average sand thickness of 5 


the 


information 


the effect « 


ote 


of 


such 


Jila 


ft. and an initial pressure of 1600 Ibs. 
data indicate about 20% porosity 


connate water « 


mtent of about 


a 


field and reser\ 


1 


~ 
() 


These facts would indicate over 300,0 


000 bbl. of total hydrocarbon content |! 


would not fully describe a gas-oil 


and could n 
field 


inaccuracy i 


tact 
future per 


any 


ot be 
formance. Ob\ 


n areal 


Ti 


used to pri 


extent ol 


field, or pore volume would be dir 


reflected in the 


seTves. 


Supplementing the sand volume 


calculated 


is the more pointed and useful inf 
tion on the gas solubility and shri 


characteristics of 


the 


reservoir 01 


] 
I 


produced oil and gas volumes and 


cident bottom hole pressures at \ 


times since first production, and th 
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ation of reservoir gas from Boyles law 
ider reservoir conditions of tempera- 
ire and pressure. For our example these 
ita will show the reservoir to have initi- 
lly contained 200,000,000 bbl. of “re- 
dual” or “stock tank” oil and 125,000,- 
00,000 ft. of gas. They will fur- 
ier indicate that no appreciable wa- 
exists and that a gas cap 


Or 


© of the pore space initially 


cu. 





r drive 
jual to 2 
cisted. 


Other Considerations Necessary 


Considered in the light of the sand 
data this information would 
und reasonable and could be used in 
of reservoir performance. 
since the data reflect 
short period of operation, the presence 


lume 


ediction 


lowever, 


only 


effectiveness of a water drive is by 
and future oil and 
s production schedules must be con- 


1 means certain 


) sidered only as estimates subject to later 
1e¢ king and revision. 


fable I represents a composite of 

several low temperature fractional an- 

ilyses of the reservoir gas and liquid 

. during the first year of field production. 


{At the conditions of sampling they in- 
a saturated crude, and by flash 
porization of the reservoir liquid at 
hole the above 
gas 125,000,000,000 


ate 
bottom 
juoted 


rt. 


temperature 
of 


is corroborated. 


reserve 


After determining that the reservoir 
ind field development data are reason- 
ibly of the field 
production 
Historically, 
plant operations have 
ilways been secondary in importance to 


in accord, a forecast 


peration under alternative 


programs is permissible. 


iatural gasoline 

production and the alternative pro- 
grams available to us for study are no 
exception to the rule. 
that the 
fi ld have 
program employing injection of 50% of 
t Our problem is to 
inalyze these alternative projects from 


We shall assume 
producers in our hypothetical 
elected a pressure maintenance 


produced gas. 


the plant operator’s standpoint to fore- 

t the facilities and investment required 
ring the life of the field and to esti- 
5( mate 


the 


Phe 
composition which are required for 


the costs of operation and return 


money invested. 


basic predictions of gas volume 


TABLE Il 


t 
} y 


50% gas injection; peak gas load 8th year 
out gas injection; peak gas load 6th year 


Difference 
Increase 


mu, u W 


50% gas injection; complete life of plant 
d W 


ut gas injection; complete life of plant 






Difference 
Increase 
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Fig. 1—Composite of several curves showing comparative operating data over 
life of hypothetical project 
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Fig. 2—General effect of pressure 


plant design entail, of course, certain im- 
portant premises of reservoir and field 
operation. Our figures reflect that: 


(1) No. water exists in the 
reservoir so that the only factors 
affecting the producing gas/oil 
ratio under efficient field opera- 
tion are those of expansion and 


drive 


Assumption of 50% Reinjected Gas 


26-70 

Daily Gas Gasoline 
Vel. MCF in Gas, Gals. 
85,000 98,000 
42,300 72,400 
42,700 25,600 
100% 35.3% 

URimate Ult. 26-70 

Gas Vol. Gasoline 
M? CF Recov. Gals. 
233,890 294,544,000 
115,942 256,967,000 
117,948 37,577,000 
100% 15% 


maintenance on oil production 


vaporization of the reservoir 


fluids. 


Construction will be completed 
and plant operation can begin at 
the end of the second year of the 


field life. 
(3 


A 69 bbl per well allowable will 
be effective during the prorated 
life of the field. (And Mister, a 
bad guess here can put you into 
bankruptcy). 


(4 


Field separators will operate at 
5-lb gauge pressure and_ the 
plant intake pressure will be at- 
mospheric. 


WY 


Production of oil and gas will be 
divided equally among all pro- 
ducing wells. 


Fig. 1, based on an application of the 
accumulated physical data and the fore- 
going supplementary premises, is a com- 
posite of several curves showing com- 
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When and Where To Build a Natural Gasoline Plant 




















Fig. 3—Estimated plant yields of 26-70 grade natural gasoline and liquefied 
petroleum gas in gallons per M cu ft of gas 


parative operating data over the 
the project. Future gas/oil ratios wer 
determined from a simultaneous solution 
of material balance equations and_ the 


radial flow equations, using a 


} 


relative 
permeability versus per cent saturation 
curve. Viscosity characteristics of the 
crude may be obtained experimentally in 
the laboratory. Viscosity of the gas is 
estimated, in this 
lines set out by Sage and Lacey. 


along the 
Solu- 
bility and shrinkage data must be de- 
termined experimentally. The solution 
used was a trial and error method, using 
several pressure intervals until the res 
ervoir is at zero pounds per square inch 
absolute. Note that the producing 
gas oil ratio passes through a maximum 
under both the normal depletion and 
gas injection programs, and that gas in- 


instance, 


jection both accentuates and 
this maximum. 


displa es 
Note also that the maxi- 
mum daily volume of separator gas for 
increased under the in 
jection program to 85,000,000 cubic feet 
as compared to 40,000,000 under normal 
operation. Here, if one pauses for a 
quick overall look at the effects on the 
project from his assumption of 50% re- 
injected gas he will find results as shown 


in Table II. 


processing is 


Please observe here that the first two 
curves of Fig. 1, along with the assumed 
allowable per well, not only dictate the 
investment required, but the year in 
which it is to be made. The prudent 
operator derives a family of such curves 
based on more than one assumption as 
to allowables, per cent of gas reinjected, 
and the stage of depletion at which pres- 
sure maintenance might be started. Then, 
from past experiences with respect to 
operating practices of the producers in- 
volved, the past policies of the con- 
trolling regulatory bodies, and his own 
judgment—the plant and gathering li 
are set up providing capacity for the im 
mediate future, but with predetermined 
ideas as to future expansions 


For our example, the plant would 
] 
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start operations with only 2960 in- 
stalled horsepower and one_ 1,350,000 
gal distillation unit, though the plant 
layout would be adequate for 11,400 hp 
and four such distillation units. It is 
probable that all plant headers would, 
at the outset, be sized for the ultimate 
peak load with the invest- 
ment burden the first few years, but with 
future financial savings in both construc- 


attendant 


tion cost and: shutdown time. 
Effect of Pressure Maintenance 


Although not essential to the solution 
of our problem, Fig. 2 is presented to 
show the general effect of pressure main- 


tenance on oil production. 


The data are 
typical in showing an increasing month- 
ly production during the development 
period before gas injection begins, a re- 
stricted maximum under proration, and 
a decline period during which allowables 


can no longer be met. The calculations 


+} 
{ 


in this instance, based on a termination 


of natural flow at a bottom hole pres- 
sure of 600 pounds, indicate that the 
50% recycle gas injection program ex- 
tends the natural flow period by 1.2 
during which time 7,000,000 bbl 
of oil are produced. Ultimate oil recov- 
ery is increased by 20% or from 60,000,- 
000 to 72,000,000 bbl by 


jection. 


years, 


50% gas in- 


Of greater importance to the prob- 
lem at hand are the data of Fig. 3, 
which show the estimated plant yields of 
26-70 grade natural gasoline and lique- 
fied petroleum gas. The dilution effect 
of increased gas production is readily 
discernible in the lower 26-70 content 
under the injection program. The yield 
of liquefied petroleum gas, here esti- 
mated as the excess butane above 26-70 
requirement from 70% bu- 
tane recovery plus sufficient propane to 


hh ike 


} 
uct, 


resulting 


100 pound vapor pressure prod- 
is at first lowered by the dilution 


effect of injected gas but is maintained 


ifter normal operation can no_ longer 


A view of one of many plants, de- 


signed and constructed by Petroleum 


Engineering, Inc., in the past 15 years 


of continuous service to the industry 


Petroleum Engineering, Inc. 


Tulsa and Houston. 
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produce sufficient butane for 26-70 re- 
quirements. 






Application of the yield data of Fig. 
3 to the separator gas volumes shown in 
Fig. 1 develops the cumulative plant pro- 
duction data shown in Fig. 4. The 50% 
gas injection program 26-70 
production 37,577,000 gal and increases 
L.P.G. by 26,193,000 gal. Examination 
will show that injection is quite ineffec- 
tive in increasing natural gasoline pro- 
duction until the reservoir pressure has 
dropped to less than 500 psi and enrich- 
ment of the recycle gas becomes appreci- 
able. The physical characteristics of the 
commingled injected residue gas and the 
reservoir oil at high pressures do not 
give the gas, on separation from the oil, 
many of the pentane-plus fractions which 
make gasoline. At lower pressures, such 
as would be experienced after the tenth 
year, the above would not be the case 
Methane from the injected gas would 
go into solution with the crude oil to 
make up its existing vapor pressure and 
in turn “kick out” of the oil some of 
the fractions which make natural gaso- 
This characteristic is shown clear- 
ly on the G.P.M. curve in Fig. 3. Dur- 
ing the period of early injection with 
high bottom hole pressure and increas- 
ing ratios, the G.P.M. yield of the 26-70 
grade will be driven down perceptibly. 






increases 




















line. 










When to Repressure? 





The content makes its recovery only 
when the ratios have diminished, the 
bottom hole pressure is sufficiently low 
for the exchange in hydrocarbons be- 
tween the injected gas and the oil con- 
tacted and the evolved 
from the oil in place at the lower bot- 
tom hole pressure. Unfortunately, when 
the reservoir pressure has declined to 
the extent that injected gas 
enriched with natural 
carbons, the pool’s gas reserve will have 
been dissipated and the available vol 
ume of gas for injection will be 
small. Thus it is quite obvious that th 
stage of depletion at 
maintenance might be started and _ thi 
percentage of produced gas to be r 









richer gas is 












would be 
gasoline hydro 
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which pressur¢ 


TABLE Ill 


(Summary of Compressor Horsepower 
Requirements® ) 
Field Engines 


Field Engines For 50-Ib. 
For Normal Plant When 
Reservoir Deple- Employing 
Year tion Program Gas Injection 
3 2,780 2,960 
4 3,720 4,340 
5 4,950 6,520 
6 5,700 8,800 
7 5,400 10,700 
8 4,710 11,400 
9 3,880 11,000 
10 2,910 8,730 
11 2,160 6,600 
12 1,640 4,620 
13 1,220 2,910 
14 935 2,240 
15 715 1,580 
16 567 1,115 
17 447 804 
18 357 585 
19 284 470 
20 233 382 
21 193 318 
22 280 
23 211 
*Based on 75% load factor 
TABLE IV 
(Compressor Load Factors) 
———_— 1944—— - 
January February 
Mankins Plant (K.M.A.) 
Daily Average Gas (MCF) 14,559 17,033 
Peak Recorded Gas (MCF) 18,292 20,072 
Apparent Load Factor® 79.5% 35% 
Goldsmith Plant 
Daily Average Gas (MCF) 45,941 48,530 
Peak Recorded Gas (MCF) 59,452 63,105 
Apparent Load Factor®® 77.3% 76.9% 
*Actual load factor is lower since peak 


recorded gas is based on average of a 48-hour 
chart reading. 

**Actual load factor is lower 
recorded gas is based on average of a 24-hour 
chart reading 


since peak 


turned to the sand have a profound effect 
on the gasoline plant situation. 

In addition to field 
reservoir performance, management must 
have before it the requirements of equip- 
ment and capital expenditure necessary 
to obtain the production and income 
What 


forecasts of and 


benefit is an extensive operation 
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Fig. 4—Cumulative data on plant production of 26-70 grade natural gasoline and 
liquefied petroleum gas 


and large production if operation cos 
and taxes preclude a reasonable prof 
to the enterprise? The elements of d 
ference in equipment and operation mu 
be reviewed in order to determine t! 
respective investments required and 


return to be expected. 


Table III summarizes the horsepow 
requirements for field gas compress 
during the probable economic life of 
project. Both the temporarily large 
volumes and the low load factor chaz 
teristic of the premised operations 
effective in making the engine hor 
power high. The summary as shi 
depicts a best estimate of rigorous 
problem premises 
set up for study in that it provides 
handling of all of the produced 
from 5-lb pressure separators in 01 
that the 26-70 and L.P.G. which h 
been as available from 
total gas may be produced. Actua 
the high peak volumes are of such s| 
duration that it not be _ profita 
to install the necessary horsepowe1 
handle all of the gas. 


herence to the 


considered 


may 


Engine Requirements 


In estimating engine requirements it 
would, of course, be highly desirabl 
reflect some satisfactory agreement be- 
tween the producers and the plant 
erator with respect to an even hourly 
daily flowing | schedule. E 
the volumes be large and _ the 
gas be rich with gasoline, if production 


and 
though 


is limited to the daylight hours or 

the minimum days at the first of each 
month necessary to make the oil allow 
able, there is no profit in the gasolin 
plant operation. The horsepower spe- 
cified in Table III is based on an opera 
ing load factor of 75%, which appears 
at first glance to be low but which has 
in fact been repeatedly exhibited by 

Table IV reports actua 
85% 
the average peaks indicated by 24 

18 hour Hourly 
load factors would, of course, be k 


tual operation. 


load factors from 77 to based 


volumes. 


meter chart 








As to the 


the familiar low pressure absorption typ 


plant proper, Fig. 5 shows 


plant, designed in this instance to ha 
efficiently 


Th rmal 


the gas volumes encoun 
under reservoir depletion [ 
rder to minimize hydrogen sulfidk 

troubles in 


and plant, the 


rosion the gathering s\ 
field. compressor su 
is maintained at atmospheric pres 


to prevent air infiltration. Compressor 


discharge and ibsorber 
about 50 Ib. The natural gasoline 
duction is fractionated and treated t 
duce a 26-70 grade product and 100 


vapor pressure butane-propane mix 


pressure al 


Such residue as is needed for fuel 
poses is treated for hydrogen sulfid 





moval. 


As far as management is 

all of the with 

. | 

reserves and a production schedule, ‘iel¢ 
operating characteristics and pect 
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To Build a Natural Gasoline Plant 





s, and plant design is collected and 
similated for but one purpose—to 
dge and weigh the effects on the 
1ount and time of investment and in- 
me. The ultimate province of man- 
sement in the industry is to combine 
is information into schedules cover- 
g the life of the project and to add 
ereto a judgment of future product 
lability and value, operating costs, and 
xes to arrive at a net income, and a 
robable economic life. The suscepti- 
lity of such information to various in- 
erpretations by different individuals, mo- 
vated by optimistic or pessimistic in- 
stincts, gives rise to the lively competi- 
m of the business. 





By way of illustration, an estimated 

vestment summary can be made _ by 
years of the plant project for the normal 
reservoir depletion and for the pressure 
maintenance program. 


Plant balance sheets can be extended 
er the probable life of the project, 
from which the payout periods and an 
average annual rate of return on the in- 
vestment can be taken. Such an analysis 
will reflect the net income per unit of 


investment for the pressure maintenance 
case to be substantially less than that 
ybtained under normal depletion in spite 
ff the increased production. 


Disregarding those factors of ideality 
which apply to either project under con- 
sideration, and which render each proj- 
ect somewhat unrealistic, management 

w has sufficient information for a 
project comparison which may be re- 
duced to a single statement with respect 


each 


The Gas Contracts Problem 


Now that the situation appears a de- 
ble one to control, that ghost of the 
istry—competition for gas contracts 
ppears. It is almost too much to 
1 hope that one plant would serve 
such a field, but instead the contracts 
vould end up in the hands of two or 
concerns whose duplication of both 
estments and operating expenses fur- 
hazard the profits therefrom. How- 
ymnce this feature of the enterprise 

ttled, the data are again reviewed, 
sting the design to the new condi- 
ind adding many refinements such 


\ thorough analysis of field line 
sizes to determine whether the last 
ncrements in pipe diameter are 
justified for the proportionate part 
f tl Quite 
frequently it becomes necessary to 
ent a part of the gas supply during 
periods of high hourly production 


e day actually needed. 


rate, and such conditions must be 
interpreted into both the invest- 
ments and operating income. 


\ similar analysis of the compres- 
sor requirements—taking into ac- 
ount each year the producing 
practices of the operators. 
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Fig. 5—Typical low pressure absorption type natural gasoline plant, with no 
gas injection 


(3) A similar analysis of oil circulating 
requirements—prophesying require- 
ment in advance of each year. Peak 
loads of short duration, whether 
distributed over the hours of the 
day or due to the stage of deple- 
tion, must be carefully watched to 
avoid the installation of equipment 
that has little productive life. 


(4) A carefully estimated summary of 
surplus residue gas that might be 
available for sales, and a canvass 
of possible markets for its disposi- 
tion. 

5) A study of markets for 26-70 grade 


natural gasoline, liquefied petrole- 
um gas and prospects for segrega- 


tion of isobutane. 


Before closing, I want to say a few 
words about the plant operators’ con- 
tribution to any pressure maintenance 
program, and perhaps sound a prophetic 
The decided 
advantage of conservation of energy and 


note about things to come 


increased oil recovery has been excellent- 
ly demonstrated time and again by vari- 
Within the near future 
maintenance 


ous producers. 
new pressure projects- 
on a relatively large scale—will be in- 
stituted, and within a short time prac- 
tically every new fie ld will be so op- 
erated. 


By virtue of the nature of their re- 
spective businesses, it is inherent that 
each can contribute substantially to the 
other in a pressure maintenance or re- 
pressure program. In our example the 
plant operator has installed an adequate 
gas gathering system and 11,400 hp 


which are as serviceable to the producer 
in his injection program as though he 
owned them. The presence of an en- 
gine room with trained men places the 
plant operator in a position to perform 
the boosting services more efficiently and 
safely, and at a substantial saving to the 
producer. 


It is only natural that producers re- 
injecting gas into the sand are much 
more concerned with an even supply of 
residue, which is reflected in flowing 
schedules that permit the boosting fa- 
cilities to stay loaded over the 24-hour 
period. This one item is quite often 
the difference between profit and loss to 
Also, if the 
absorption system can be built on the 
intermediate or high stage side of the 
booster, plant distillation equipment can 


the gasoline manufacturer. 


be reduced roughly in proportion to the 
absorption pressure. This is a substantial 
saving to the plant in both investment 
and operating costs, and effects a de 
cided reduction in boiler fuel which is 
thereby made available to the producet 
for injection. 


Having no voice as to the volumes, 
location, nor time such an operation is 
to be carried on, and a relatively minor 
interest in the profits to be derived, the 
gasoline plant operator must depend up- 
on the producers to underwrite his in- 
vestments in pressure maintenance equip- 
ment. But he should in turn be ready 
to perform such services for a small mar- 
gin of profit above actual costs and 
amortization. It is my opinion that prac- 
tically all gasoline plant operators have 
evinced their adoption of such a policy. 
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New Theories on Catalytic Cracking 


Presented at A.C.S. Meeting’ 


Formation of Catalyst Deposit Claimed Essential For Hydrogen 
Transfer Reactions Involving Conversion of Olefins to Paraffins 


HE carbonaceous deposit formed on 

catalysts in cracking operations has 
usually been thought of as a necessary 
nuisance. Recent investigation, how- 
ever, has shown this catalyst deposit to 
be an integral part of the cracking reac- 
tion, and it now appears that it is essen- 
tial for reactions involving the saturation 
of olefins by means of hydrogen trans- 
fer. 

Formerly, hydrogen transfer was 
thought to be the result of a loss of hy- 
drogen by hydroaromatic hydrocarbons 
(which were converted to aromatic hy- 
drocarbons), with the resulting hydrogen 
attaching itself to the olefins to form iso 
paraffins. 

The yield of aromatic hydrocarbons, 
however, did not account for sufficient 
hydrogen to effect the isoparaftin yield. 
It was then suggested that some of the 
hydrogen needed to convert olefins to 
isoparaffins was made available by the 
formation of a hydrogen-deficient 
catalyst deposit. 


This explanation of hydrogen transfer 
and details of the research work behind 
it were described before th: 
Division of the American Chemical So 
ciety at their meeting in Cleveland, April 
3-6, by Charles L. Thomas of Universal 
Oil Products Co., Chicago. 


Petroleum 


In the opening portion of his talk 
Mr. Thomas explained that “while study- 
ing the practical applications of catalytic 
cracking, it was found that 
olefin-containing gasoline that has been 
produced by catalytic cracking 
again contacted with the cracking 
catalyst the olefin content of the gaso 
line decreased, while the isoparaffins and 
aromatics increased. This 
gested that hydroaromatic hydrocarbons 
were present in the gasoline and that 
these lost hydrogen to form the aromatic 
hydrocarbons, while the hydrogen that 
was thus made available reacted with 
iso-olefins present to form isoparaffins. 
Consequently, the reaction called 
‘Hydrogen Transfer’. It was also found 
that the hydrogen transfer reaction could 
be aided by adding higher boiling 
(above 200°C.) petroleum fractions that 
should contain considerable quantities of 
cyloparaffins.” 


when an 


was 


action sug 


was 


But certain of the results obtained with 
gasolines, Mr. Thomas stated, were not 
readily explainable by such a simple hy 
pothesis. “More hydrogen seemed to be 

*Condensed from a paper on ‘Hydrocarbon 
Reactions in the Presence of Cracking Cat- 
alysts. II—Hydrogen Transfer’, presented bs 
fore the Petroleum Division, American Chemi 
cal Society, Cleveland, April 6, 1944, by 
Charles L. Thomas, Universal Oil 


Co., Chicago. 
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Products 


used in saturating the olefins than was 
available from the cycloparaftins present, 
so the cycloparaffins appeared to be 
helpful if present but not essential.” It 
was then suggested that the formation 
of the catalyst deposit with a low C:H 
ratio was the explanation of the sourc 
of the “unaccounted for” hydrogen. 


The investigations and research work 
that 
ing were 


Mr. Thomas described at the meet- 
concerned with the reactions 
of n-octenes under conditions such that 
the formation of paraffinic products was 
the major reaction. The test 
ducted at 375°C. and a pressure of 8 
kg/sq cm absolute. A 
zirconia catalyst (U.O.P. Type B) was 


Was con- 
silica-alumina- 


use d. 


It was found in this study, Mr. 
Thomas pointed out, that paraffinic and 
aromatic products were formed in the 
absence of added cycloparaffins. And, 
as previously noted, all of the paraffinic 
products produced 
plained by the yields of aromatics iso- 
lated. But “by taking into account the 
yield of catalyst deposit and its C:H ratio, 
a reasonably satisfactory explanation of 
the yield of paraffinic products was ob 
tained,” he explained. “Thus the hydro- 
transfer reaction is 
more complex than the simple 


could not be ex- 


gen considerably 


transfer 


TABLE 1** 


Experimental Conditions and 
Experimental Conditions: 


Products 


Furnace Temp., °C 375 
Abs. Press., Kg/sq cm 8 
Liquid Hourly Space Velocity 0.86 
Duration of Run, Hours ] 
Total Vols. Chg./Vol. Catalyst 1 
n-Octenes Charged, grams 286 
Catalyst Used, grams 320 
Catalyst Used, cc 400 
Products, Wt. of Charge: 
Gas 12.9 
Liquid 79.3 
Catalyst Deposit 12.6 
TOTAL 104.8 
Unaccounted Gain 1.8 


*°The table numbers, titles and contents do 
with the 
tables presented by Mr. Thomas 


not in all cases correspond original 


of hydrogen from hydroaromatic to ole 
hydrocarbons.” 


A summary of the experimental co: 
ditions and yields of gas, liquid an 
catalyst deposit is given in Table 
Table 2 summarizes the results of tl 
fractionation and gives the analysis 
the liquid products, while Table 3 p: 
sents the gas analysis. From the resul! 
in Table 2 it has been calculated th 
approximately 60 Wt. per cent of t 
liquid products are paraffinic, and Tal 
3 shows that 69 mol per cent of the ga 
ous products are paraffinic. 


The reactions of n-octenes under 
conditions of this test 
Mr. Thomas were as follows: 


as described 


1. Hydrogen transfer. These reacti 
resulted in the conversion of olefins 
paraffins; at the same time produ 
poorer in hydrogen, such as aroma 
hydrocarbons and the catalyst depx 
were formed. 


2. Isomerization. Earlier work® showed 
that n-octenes isomerized rapidly in the 


presence of this type of catalyst. In th 
present test the iso-C, fraction consti- 
tuted 93% of the C, cut. 

3. Scission of carbon-carbon — bonds. 
Products containing fewer than eight 


carbon atoms were formed; the tendency 
of this type of catalyst to form cracked 
products containing three or more car- 
bon atoms was again demonstrated. 


condensation. 
Products containing than eight 
carbon atoms were formed; these pro- 
ucts included higher boiling liquids as 
well as the solid and semi-solid material 


1. Polymerization or 
more 


deposited on the catalyst. 


5. Cyclization. Aromatics within the 
boiling range of the xylenes as well as 
still higher boiling aromatics were 
formed. The formation of the aromatics 
may have been preceded by the forma- 
tion of the corresponding cycloparaffin 
The of the 


cycloparaffins is less convincing than that 


evidence for the presence 


for the aromatics. 


“In spite of the uncertainty as to th 
composition of the high boiling aroma 
products,” Mr. Thomas claimed, “it 
seems clear that at least 50% of the hy- 
drogen formation 0 
the saturated products is accounted for 
by the hydrogen-poor catalyst deposit 
Before this observation was made, there 


required for the 


°G. Egloff, J. C 
and H. S. Bloch, J. Am. Chem. Soc. 61, 3571 
(1939). 


TABLE 2—Analysis of Liquid Products 


B.F., Wt. 
Fraction Cc. 

10-40 13.5 
( 10-70 5.4 
( 70-95 3.6 
iC, 95-120 51.2 
n-Cg 120-125 4.0 
( 125-150 5.8 
Bottoms >150 16.6 

Total Liquid 

° As Cie 

+——-Depending upon whether aromatics ar 


Br. ; 
No. Olef. Arom. Par. Naph 
50 22 0 78 ) 
3 28 0 72 
44 27 0 63 
4] 28 0) , 
=0 35 1 § 64 
33 26 22 51 
17 18° 31-71} 11-51} 
26 7-13 55-631 t 


mononuclear or dinuclear. 


Sum of paraffins and cycloparaffins is 61 
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type of Water Conditioning Equip- 
ment will best meet my needs? — 


€dn.| solve this problem with 
efficiency and economy? 
can | get undivided responsi- 
bility for design, fabrication, BT ed 
and installation of equipment? 





Graver vertical type water filter installation in a large Mid-Western refinery. 






Whether for boiler feed, for processing, or for 
flooding operations, the proper conditioning of 
water demands far-reaching consideration of 
Petroleum Production and Refining Engineers. 
Furthermore, the design and production of the 
equipment to do these conditioning jobs re- 
quires first-hand knowledge of the industry’s 
requirements. 

Out of their wide experience, Graver engi- 
neers have gained a thorough understanding of 
water conditioning problems peculiar to the 















WRANER, 


Petroleum Industry. No matter what the re- 
quirements may be, Graver is prepared to de- 
sign, build, and install the right type and size 
of equipment to give complete and lasting 
satisfaction. 

Graver Water Conditioning Equipment is 
denronstrating economy, efliciency, and de- 
pendability at producing fields and refineries 
of many of the country’s leading oil companies. 
Write Graver for the answer to any water con- 


ditioning question... there’s no obligation, 


Process Equipment Division 
of 


GRAVER TANK & MFG.CO.[NC. 





4809-73 Tod Ave., East Chicago, Ind. 


NEW YORK 


CATASAUQUA, PA. CHICAGO TULSA 





\CORDTROAANES 
TEQUYRAARAN 









Graver designs, builds and installs all types of water conditioning 
equipment for petroleum production and refining operations, including: 
Conditioning of cooling and boiler feed water for recycling and repres- 
suring plants—Treatment of water in water flooding operations —Treat- 
ment of cooling and condensing water —Conditioning of process 
water—Treatment of boiler feed water. 
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had been a tendency to regard the 
catalyst deposit as a necessary nuisance 
which resulted from side reactions. The 
present work establishes the fact that 
the catalyst deposit can be formed as 
an integral part of the reaction, and the 
products associated with its 
are often desirable.” 

The nature of the catalyst deposit was 
investigated in some detail. Combustion 
analyses made on the spent catalyst in- 
dicated that the deposit had the approxi- 
mate composition (C,H,)u». 

Exhaustive extraction of the spent 
catalyst with benzene removed 27.6% 
of the deposit as a viscous, semi-solid tar. 
This benzene-soluble portion was sep- 
arable into an acetone-soluble fluid tar 
(40%) corresponding approximately to 
the formula C,,H,,, and a relatively ace- 
tone-insoluble red-brown powder (60%) 
which, after reprecipitation from chloro- 


formation 





TABLE 3 


Analysis of Gaseous Products 


Fraction Mol % 
H, 1.4 
CH, 2.9 
CH, 0.6 
CoH, 1.7 
C,H¢ 11.€ 
C3Hs ais 
i-C,Hs 5. 
n-C,Hs ll. 
CyHy 53.5 











form and petroleum ether, proved to 
have approximately the formula C,,H.. 


The non-extractable catalyst 
(72.4%), upon combustion 
showed the composition (CH,.,,)», so that 
the weighted average of the three por- 
tions analyzed corresponded to (C;H,)« 
in excellent agreement with the original 


deposit 
analysis, 


TABLE 4—Analysis of Catalyst Deposit 


Wt. of 
Sample, 


Wt. of 
Cco., 


Spent 
Catayst 
Acetone- 
Insoluble 
Extract 
Acetone- 
Soluble 
Extract 
Extracted 
Catalysts 


VIG 198.2 


9.112 


9.079 


124.5 


Wt. of 
HO, 
Material mg. mg. mg. 


Wt. of 
Carbon, 


Wt. of Molec. Wt. 
Hp, (Ebullio- 


o scopic) 


Formula 
Calculated 


9.34 1.03 Cc 


92.97 6.82 396,431 


91.68 8.46 


6.89 0.819 


combustion analysis of the total catalyst 
deposit. 

The results of the carbon and hydro 
gen analysis of the catalyst deposit ar 
given in Table 4. 

“Although it is possible that the un 
extractable portion is richer in hydrogs 
than the extractable fraction, and is in 
soluble merely because of a higher m 
lecular weight,” Mr. Thomas _ point 
out, “it is considered more likely th 
there is a fixed amount of moisture 
the spent catalyst which causes a sma 
constant hydrogen error in the comb 
tion analyses of the catalyst. If this lat 
ter interpretation is correct, the catal) 
deposit has less hydrogen than tl 
formula (C,H,)» indicates, and the form 
tion of such material liberates more hy 
drogen for hydrogen transfer than is i 
dicated in the hydrogen balance of t! 
reaction products.” 

“There are processes for making avi 
tion fuels,” he continued, “in which ga 
containing contacted 
with cracking catalysts at temperatur 
in the range of 350° to 525°C. and at 
pressures somewhat above atmospheri: 
to produce an improvement in the anti- 
knock quality. The olefin content of the 
gasoline is reduced, the aromatic con- 
tent increased and the susceptibility to 
lead tetraethyl improved. The reactions 
described in the present work aid in un- 
derstanding the chemistry of these proc- 


olines olefins are 


esses. 





American Chemical Society 


Catalytic cracking and alkylation 
were the predominate subjects dis- 
cussed before the Petroleum Division 
of the American Chemical Society at 
the group’s annual spring meeting in 


Cleveland, April 3-6. The official 
A.C.S. abstracts of most of these 
papers are given below. 

Discussion from the floor was no- 
ticeably lacking after many talks. As 
explained by one member: “Most of 
us here probably know a great deal 
more about these subjects than ap- 
pears on the surface. And _ our 
reticence to discuss them stems more 
from a desire not to reveal informa- 
tion of a restricted nature than lack 
of interest.” 


Combustible Gases as 

Substitute Motor Fuels 

Gustav Egloff and Mary Alexander, 
Universal Oil Products Co., Chicago 


Combustible gases have replaced over 
3,000,000 barrels of gasoline in the op- 
eration of about 140,000 motor vehicles 
in Europe, since these gases come from 
domestic sources. Even in the U. S., 
propane and butanes are used in about 
25,000 vehicles. Methane, ethane, pro- 
pane and the butanes are obtained from 
oil and natural gas wells, refineries, coal 
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mining and processing, sewage and city 
Acetylene, ammonia and _ hydro- 
gen are used in countries particularly 
where there is abundant water power to 
furnish electric energy. Utilization of all 
these fuels has been limited in Europe, 
since high-pressure equipment requires 
materials of which there is a shortage. 
Although at present the equipment is 
much heavier, the fire hazard greater 
and commercial distribution poorer than 
with gasoline, gases may play an im- 
portant role in the future of motor trans- 
port. 


gases. 


Phase Equilibria in the 

Ethane-Ethylene-Acetylene 

System 

J. Lloyd McCurdy, Standard Oil Co., 
Cal., and D. L. Katz, U. of Michigan 


An experimental study of the phase 
equilibrium relationships of the ethane- 
ethylene-acetylene system has been car- 
two temperatures, 40° and 


and at a series of pressures in 50- 


ried out at 
60°F., 
pound intervals covering the entire two- 
phase region at each temperature. 
The 
ethane-acetylene and _ ethylene-acetylene 
through the triangular 
three component diagrams. At constant 
temperature and pressure these diagrams 


constant-boiling mixtures of the 


system persist 


have two two-phase areas. Acetylene is the 


most volatile constituent in one area and 
the least volatile in the other area. 


Abstracts 


Correlation of Vapor-Liquid 

Equilibria Data 

C. O. Miller, Case School of Applied 
Science, and R. C. Barley, E. B. Bad- 
ger & Sons Co. 


It has been found empirically that 
for the n-paraffin hydrocarbons from 
propane through n-octane the vapor fu- 
gacity is a single function of total pres- 
sure. It was known previously that for 
a given substance liquid fugacity is a 
single function of temperature. By em- 
ploying these two relations, values de- 
rived from the experimental vapor-liquid 
equilibria data of Katz and Hachmuth 
have been correlated. The correlation 
is presented in the form of an alignment 
chart with scales for temperature, pres- 
and equilibrium constants, and 
points representing various light hydro- 


sure, 
carbons. 


Vapor Pressures in Hydro- 

carbon-Furfural-Water Systems 

Clark Holloway, Jr., and S. H, Thurber, 
Gulf Research & Development Co., 
Pittsburgh 


Systems of four hydrocarbons wit 
furfural-water solution have been stu 
with respect to cloud point, vapor | 
sure, and density. Isobutane was ! 
to be the least soluble in the 4 we 
per cent water—96 weight per cent 


fural mixture, followed by n-but 
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butene-1, and butadiene-1,3. Isother- | 
mal vapor pressure and density data were 


Jo taken at four temperatures above | 
myo 

t cloud point curves: 250°, 200° | 

1 and 100°F. These vapor pres- 


data permitted the calculation of 

activity which are present- 

is plots of yY versus x for each sys- | 

te at the temperatures listed. | 

Experimental vapor pressures for bu- 

tene-1 and butadiene-1,3 are given up 
250°F. 


coefticients 


four 





Selectivity of Solvents for Va-| 

rious Types of Hydrocarbons as 

Measured By Critical Solution 

Temperature 

\lfred W. Francis, Socony-Vacuum Oil 
Co., Inc., Paulsboro, N. J. 


Critical solution temperatures have 
been determined for over 100 solvents 
§ various types with ten representa- 
tive hydrocarbons, two straight-chain 


paraffins, a branched-chain paraffin, two 
lefins, two naphthenes, paraffin wax 
ind two commercial oils. Aromatic 
hydrocarbons are too miscible with these 
solvents to obscure the critical solution | 
temperature. } 
The differences in C. S. T. for the same | 
solvent with different hydrocarbons is 
taken as a measure of the relative affini- 
ty or selectivity of the solvent for the 
two types of hydrocarbon. Selectivities | 
for olefins, naphthenes, branched chains, | 
type of oil, and molecular weight are | 
alculated and plotted against each other | 








to show their extent of interrelation. | 
Effects of substituent groups in the 
solvents are estimated. The methyl 


ind phenyl groups usually lower the 
C. S. T. about 40°C. The nitro and 
arboxyl groups raise it over 100°C. 


A Simple Test for Measuring the 
Corrosivity of Used Engine Oils 
R. G. Larsen, F. A. Armfield and L. D. 
Grenot, Shell Development Co., | 
Emeryville, Calif. 


\ test for determining the corrosivity of 
ised engine oils independently of pre- 
devised. The 
test provides a means for evaluating in 
simple fashion, by the use of test strips 
oated with lead or other metal in grad- 
iated thicknesses, a property of used oils 
ot heretofore satisfactorily measured by 
routine engine oil tests. It also has prac- 
tical application in determining the cause 
ring failures and indicating neces- 
sary oil drain periods. The relation be- 
twe the property measured and the 
sual engine inspection data is dis- 
| 


ious history has been 


Hydrocarbon Reactions in the 
Presence of Cracking Catalysts. 

















l!l—Cyclohexene, Decalin and 
Tetralin 


Herman §. Bloch and Charles L. Thom- | 


as, Universal Oil Products Co., 
hicago 


as 


\ study was made of the reactions, at | 


heric pressure, of cyclohexene in 
sence of a synthetic silica-alumi- 
i catalyst at 250°-400°: of tet- 


lA) 1944 





























MONTY* 


*Reg. U.S. Pat. Off. 


TODAY 


Eight years of proven 
leadership in actual com- 
mercial use is a simple 
explanation of why more 
cracking plants have used 
Filtrol Catalysts than all 
other types combined. 


FILTROL 





TOMORROW 


Because Filtrol Catalysts 
are being increased in ef- 
ficiency, resulting in lower 
costs in operation, Filtrol 
Catalysts are gaining in 
leadership as more and 
more cracking plants go 
on stream. 


CATALYSTS 


PRODUCTS OF FILTROL RESEARCH AND DEVELOPMENT 


FILTROL CORPORATION, General Offices : 634 S. Spring St., Los Angeles, 


14, Calif. Plants : 


Vernon, ¢ 






‘alifornia and Jackson, Mississippi 
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ralin with a_ synthetic  silica-alumina- 
zirconia catalyst at 400°-500°; and of 
decalin with the latter catalyst in both 
the fresh and partially spent state at 
400-500°. 


The principal reaction products isolat- 
ed from cyclohexene were methylcyclo- 
pentenes-1 and -2, methylcyclopentane, 
a mixture of unidentified liquids boiling 
higher than cyclohexene, and 2, 6-di- 
methylnaphthalene. The principal re- 
actions of cyclohexene under the condi- 
tions studied were (1) isomerization, (2) 
polymerization, and (3) hydrogen trans- 
fer. The hydrogen transfer was_ pri- 
marily from the polymer resulting in 
the formation of dimethylnaphthalenes 
and the hydrogenation of the methyl- 
cyclopentenes to methylcyclopentane. 


Naphthalene was the product formed 
most abundantly from tetralin. Scission of 
the hydroaromatic ring gave benzene, 
toluene, xylenes, possibly ethylbenzene, 
and higher boiling alkylated benzenes. 
No alkenylbenzenes were isolated. They 
might have been formed and then con- 
verted into the corresponding alkyl de- 
rivatives by hydrogen made available by 
the conversion of tetralin to naphtha- 
lene. Some of the tetralin was convert- 
ed to bicycloparaffins, presumably dec- 
alin or its isomers. The products can be 
explained by reactions of (1) scission of 
the hydroaromatic ring and (2) hydrogen 
transfer. Apparently isomerization also 
occurred, for the xylene fraction con- 
tained xylenes other than o-xylene. 


The chief products formed from deca- 
lin were decalin isomers, C, and C, 
olefinic and paraffinic gases in which 
isobutane predominated, methyleyclo- 
pentane, and probably cyclohexane and 
the corresponding olefins. In addition, 
tetralin or its found, and 
the aromatic reaction products of tetra- 
lin conversion indicated above. The 
products can be explained by the follow- 
ing reactions of decalin and the inter- 
mediate tetrolin: (1) isomerization, 
(2) ring scission, and (3) hydrogen trans- 
fer. 


isomers was 


Hydrocarbon Reactions in the 
Presence of Cracking Catalysts. 
1V—Removal of Side Chains 
from Aromatics 


Charles L. Thomas, James Hoekstra, 
and John T. Pinkston, Universal Oil 
Products Co., Chicago 


The cracking of ethylbenzene, cumene, 
n-butylbenzene, and technical amyl- 
benzene in the presence of synthetic cat- 
alysts of the silica-alumina type was 
studied in the temperature range of 400 
to 500°C. and atmospheric pressure. 
Benzene and the corresponding alkene 
were formed with ease and great selec- 
tivity when the side chain 
three or more carbon atoms. 
of benzene was at least 90 
in each case. 


contained 
The yield 
of theory 
The order of decreasing 
susceptibility to cracking was cumene, 
the technical amylbenzene, n-butylben- 
zene, and in a lower order of magnitude, 
ethylbenzene. No toluene, styrene, etc., 
was found in any product in this study 
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The alkenes formed apparently under- 
went suhsequent reactions to some ex- 
tent, for scme hexenes were formed in 
the cumene tests, presumably by poly- 
merization of the initially formed propy- 
lene. The olefinic products from butyl- 
benzene underwent the hydrogen trans- 
fer reaction; some butanes were formed. 


The Alkylation of Isoparaffins 

By Olefins in the Presence 

Of Hydrogen Fluoride 

Carl B. Linn, Universal Oil Products 
Co., Chicago, and Aristid V. Grosse, 
Catalytic Development Co. (Contri- 
bution of Universal Oil Products Co.) 


Hydrogen fluoride catalyzes the inter- 
actions of olefins and isoparaffins to form 
saturated products consisting of highly 
branched paraffinic hydrocarbons. The 
alkylation was carried out, both in con- 
tinuous and batch operations, in the lab- 
oratory. The effects of temperature, 
contact time, isoparaftins to olefin ratio, 
and catalyst concentration were studied. 

Runs involving the paraffins isobutane 
and isopentane, and the clefins, propene, 
isobutylene, butene-1 and butene-2, are 
reported; also the production of alky- 
late from a mixture of butanes and buty- 
lenes. 

Normally the fluorine content of the 
alkylate is low and can be reduced by 
further treatment. 


Reaction of Methylcyclopentane 

with Olefins in the Presence of 

Sulfuric Acid and Hydrogen 

Fluoride Catalysts 

Herman Pines and V. N. Ipatieff, Uni- 
versal Oil Products Co., Chicago 


The study 
with 


of the reaction of cyclo- 

olefins was undertaken 
in order to gain a better understanding 
of the alkylation reaction, since the ring 
hydrocarbons can readily be detected and 
identified. 


For this 


paraftins 


study, methylcyclopentane 
was chosen as the hydrocarbon to be 
alkylated in preference to the more ac- 
cessible cyclohexane, for the reason that 
it undergoes alkylation more readily and 
at the same time it permits observation 
of whether or not isomerization of the 
cyclopentane to cyclohexane 
It is known that at room tempera- 
ture the equilibrium is mostly toward 
cyclohexane side. Alkylation with the 
following olefins was investigated: Pro- 
pene, n-butenes, isobutylene, pentene-2, 
3-methylbutene-1, and 2,4,4-trimethyl- 
pentene-l and -2. The alkylation was 
carried out in the presence of sulfuric acid 
and hydrogen fluoride, since these two 
catalysts, under the experimental condi- 
tions used, cause practically no isomeri- 
zation of saturated 


ring oc- 


curs, 


hydrocarbons. 


It has been found that the reaction of 
methyleyclopentane with olefins is ac- 
companied by a complex _ reaction in- 
volving (a) addition of olefins to methyl- 
cyclopentane acccmpanied by ring ex- 
pansion and migration of alkyl groups 
within the ring, (b) hydrogen dispropor- 


tionation, the naphthenes being usually 


the hydrogen donors; whereas the ol 
fins are the hydrogen acceptors, (c) is 
merization of normal chain olefins ¢ 
iso-olefins followed by hydrogenatic 
(d) interreaction of partially dehydr 
genated naphthenes to form polycy« 

olefinic or polycyclic saturated hyd 
carbons, (e) depolymerization and/or d 
polyalkylation. The ease with whi 
the above-mentioned reactions occur d 
pends to a great extent upon the olef 

used. The unsaturated hydrocarb: 

formed during the reaction are usua 

found in the catalyst layer, from wh 

they can be recovered by diluting w 

water. 


Conversion of Hydrocarbons Into 
Butadiene—I, 3* 


Gustav Egloff and George Hulla, Uni- 
versal Oil Products Co., Chicago 


All ordinary hydrocarbons can_ by 
converted into butadiene-1,3, in yields 
varying from traces to 100% according 
to their structure. The underlying pr 
esses are: 

(1) Thermal treatment of alkanes, al- 
kenes, alkadienes, cyclanes, decahydro- 
naphthalene, cyclohexenes, benzene, pe- 
troleum and its fractions, natural gas, 
cracking gases, natural rubber, and _ the 
“butadiene rubber” obtainable — from 
vinyl bromide. In thermal conversion, 
higher yields are obtained from alkenes 
(5 to 55%) than from alkanes (1 to 5 
This phenomenon is ascribed to general 
temperatures, which in 
the case of alkenes are mitigated main- 
ly by structural weakening of bonds in 
beta position to the C=C group. The 
endothermic butadiene-1,3 
probably demands temperatures around 
1400°C., rapid quenching of products, 
and provisions formation of 


use of too low 


character of 


against 
ethyne and benzene. 

(2) Catalytic cracking of 
butane, n-butenes, cyclohexane (41.9% 
yield), cyclohexene (56% yield on __ re- 
cycling), benzine, and gas oil. (3) De- 
hydrogenation of n-butane and the n-bu- 
tenes in presence of catalysts. Exten- 
sively utilized in the United States. Chlo- 
rine can be used as a reactant, forming 
hydrogen chloride. (4) Isomerization ot 
butadiene-1,2, butyne-1, butyne-2, meth- 
ylenecyclopropane, and 1-methyleyclo- 
propene. A promising set of processes. (5 
Condensations of ethene with itself or 
with ethyne. (6) Hydrogenation of bu- 
tenyne and_ butadiyne. 
both Electrical treatment of 
alkanes, ethene, ethyne and_ kerosene. 
Various types of silent electrical and spark 
discharges are used. (8) Partial oxidation 
of gaseous alkanes, ethene, butene-2. cy- 
clohexane, cyclohexene, benzene; toluene, 
naphthalene, petroleum naphtha, crude 
petroleum, and tar oils. 


2-methyl- 


High yields in 
cases. (7) 


n-Butane, ethene, n-butenes, bute! 
butynes, butadiyne, cyclohexane, © 
hexene, and 1-vinyleyclohexene-3 are 
highly convertible hydrocarbons because 
their electronic and molecular struc 
approach those of one or more of 
18 resonance forms of butadien: 


© This paper was presented before tl 


vision of Organic Chemistry of A.C.S 
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Key Technologists in New Wartime Plants 


















The Pure Oil Co. 
War Products Plants 


the production of war products 
rom petroleum, including in its owned 


T HE PURE OIL CO. has a large stake 


lities codimer units at Cabin Creek, 
W. Va., Heath and Toledo, Ohio; hydro- 


ver and toluene extraction units at 
foledo; catalytic cracking, alkylation 
isobutylene units for 100-octane 
gasoline production at Smiths Bluff, 
Texas. In addition, its Cabin Creek re- 
fnery is producing aviation lubricants 
nd Navy fuel oil, while the Midland, 
Mich., plant makes naphthas used in 


anufacturing fire-proofings, plastics and 
The Smiths Bluff plant 
d into a feed supply pipeline with 
ther companies, furnishing “B-B” 
to the Port Neches butadiene plant, 
contribution to the synthetic rub- 
industry. With the other oil com- 
helped supply technical 
ind information for the design and 
nstruction of the Port Neches plant. 
Some of the technical men remain to 
lp supervise operations. 


rul er solvents. 


s, Pure 


Supervising generally the technical 
hases in Pure’s refinery division is 
M. Ridgway, just returned after 


ore than a year with PAW as chief of 
ie refining division’s economic section. 
Mr. Ridgway graduated in chemical en- 
gineering from the University of Mich- 
gan in 1923, spent 9 years acquiring a 
iriety of experience in the steel indus- 


ry, petroleum refinery construction, and 
fining. He came with Pure in 1932 
nd served as assistant superintendent of 
th the Heath, O., and Muskogee, 


Okla., refineries before becoming super- 
tendent of the Midland, Mich., plant. 
By 1935 he was stationed in Chicago as 











































































































C. M. Ridgway 


1944 


a member of Pure’s Refinery Control 
Board, remaining until he went to PAW 
in December, 1942. While with PAW, 





J. B. Rogerson 





W. M. Wilson 






Lion Oil Refining 
Butadiene Plant 


HE production of butadiene at the 

El Dorado, Ark., refinery of Lion Oil 
Refining Co. is under the direction of 
J. B. Rogerson, refinery superintendent. 
Associated with him in the operation and 
maintenance of the butadiene plant are 
W. M. Carney, chief chemist and as- 
sistant refinery superintendent; W. M. 
Wilson, process superintendent; and 
O. H. Rothe, chief engineer. The buta- 
diene plant, classified as a “quickie”, 
went into production Oct. 1, 1943. 

Born at Smackover, Ark., Mr. Rogerson 
received his technical training at the Uni- 
versity of Arkansas, graduating in me- 
chanical enginecring in 1922. He joined 
the staff of Lion Oil in 1926 and was 
successively assistant chief 
superintendent, 


engineer, 


maintenance and _ chief 





much of his time was taken up by his 
special connection with the aviation gas- 
oline program, 








O. H. Rothe 


engineer before becoming refinery su- 
perintendent in 1932. 

Mr. Carney, born in Rudy, Ark., at- 
tended the University of Arkansas and 
the University of Oklahoma, coming to 


Lion Oil Refining Co. in 1925. He has 
been chief chemist since 1928. 
Mr. Wilson was born in Caney, 


Kan. and received his technical educa- 
tion at the University of Tulsa, joining 
the Lion staff in 1933. He has suc- 
cessively held positions in the laboratory, 
operating department, and engineering 
department before being made process 
superintendent in 1940. 

Mr. Rothe, born in East St. Louis, at- 
tended the University of Illinois where 
he received his degree in mechanical en- 
gineering in 1930. Joining the engineer- 
ing staff of Lion Oil in 1933, he was 
later engineering the vice 
president in charge of manufacturing 
and became chief engineer in 1940. 


assistant to 
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Wartime Plant Security Program 
Wins Civilian Defense Award 


Among 28 plants given awards by 
the national Office of Civilian Defense 
for outstanding wartime plant protec- 
tion programs is the Norco refinery of 
Shell Oil Co. Inc. At the request of 
National Petroleum News, Chief En- 
gineer Deal of the Norco plant has 
described the organization of the 
work, which included special features 
because of the location of the plant 
at a distance from any large settled 
community. 


While the complete defense pro- 
gram is not now considered necessary, 
the skeleton organization is being 
scrupulously maintained and the com- 
plete program could be quickly made 
effective in the event of any emer- 
gency. 


By D. R. Deal* 


ARLY in 1941 it became evident 
that steps should be taken to pro- 
tect Shell’s refinery at Norco, La., and 
the village of Norco which adjoins it. 
Accordingly, preliminary steps were 
taken and 75 acres of underbrush in the 
outlying portion of the property were 
cut, the refinery was enclosed by a 
cyclone fence with an overhanging 
barbed wire top and fire-fighting facili- 
ties were improved. Also each employe 
was issued a new type of identification 
badge which incorporated his photo- 
°Chief Engineer, 
finery, Norco, La. 


Shell Oil Co., Inc., re- 


graph, fingerprint, signature, and a sym- 
bol designating his department. 

After Pearl Harbor and America’s 
entry into the war, it became necessary 
to provide additional protection facil- 
ities to guard against possible air attack 
and to minimize the damage to plant 
and personnel in the event of air attack 
or sabotage. Refinery personnel was 
organized into several groups, and a 
specific portion of Norco’s protection 
problem was assigned to each. A co- 
ordinator was appointed to act as go- 
between between the plant management 
and the protection organization 
which he was given direct supervision. 


over 


Units in the protection organization 
were created to handle medical 
first aid treatment; fire fighting; police 
activities; gas and decontamination; 
operations; stores and supplies; infor- 
mation; bomb reconnaissance; utilities, 
alarms and communications; protective 
construction; blackout facilities and 
wardens; maintenance and demolition; 
and transportation. These last 5 units 
were placed under the supervision of 


and 


the Engineering department. See ac- 
companying chart in Fig. 1. 

Within a very short time, air raid 
warning signals had been __ installed; 


field, tower and yard light switches had 
been well marked and grouped together 
to enable an operator to extinguish 
them quickly. The necessary operating 
lights were shielded; pump and control 
were fitted with blackout cur- 
tains and light socks; and burners were 
shielded. A corps of wardens was or- 
ganized to patrol and criticize the ef- 


houses 


fectiveness of blackout facilities w! 
the refinery operated at normal capa 
during test raid conditions. The | 
Boy Scout troop served as wardens 
the 73 residences on the plant. 


Demolition Units Formed 


Demolition and_ transportation 
were formed from the regular mai 
nance and construction forces, wh ’ 
small staff was arranged to keep thx 
plant storehouse ready for issuing © 
pair materials. In the office, the plant 
technologists formed an_ information 
unit to familiarize the community with 
the signals, the possible effects of air 
raids, and precautions which should be 
taken in the home. Plant engineers were 
given the task of laying out possible air 
raid shelters, although none were ac- 
tually constructed. 


The plant utility engineer undertook 
to provide emergency utilities in cas 
of raid damage to normal facilities and 
to maintain communications under raid 
conditions. Auxiliary generators wer 
installed to provide emergency lights in 
the plant hospital and power for the 
telephone system. Laboratory employes 
were trained in gas and gas decontami- 
nation work. 

The number of plant guards was in- 
creased, armed and given special train- 
ing by a military officer, and sworn in 
as auxiliary military police. A continu- 
ous auto and bicycle patrol was estab- 
lished throughout the refinery, and a 
special signal was provided for quickly 
contacting these patrols. The gate guards 
inspect every visitor’s identification and 
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Fig. 1—Plan of organization of the wartime plant security program of the Shell Oil Co. Inc. refinery at Norco, La. 
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Numerous employes and many of 
eir families volunteered for instruction 
first aid work. In addition to the reg- 
ir plant hospital, 4 emergency first 
| stations were set up to operate under 
.ckout conditions, manned by employes 
lding first aid certificates. Cots, 
etchers, first aid kits, splints, etc., 
re provided for each location. The 
int hospital was staffed by the com- 
ny doctor and first aid workers. All 
st aid training was given by volun- 
teer instructors, 


usually employes or 


embers of their families, 
Normal 


finery fire 


been for the 
to constantly in- 
struct and drill plant personnel in fire- 
fighting methods, the use of equipment, 
nd location of water valves. It is his 
duty to have enough men on each shift 
to insure adequately trained fire teams 
eing on hand at any time. 


practice has 
marshal 


required that 
greatly increased numbers of employes 
be given this general training and that 
all of the fire teams be given special 
training in combating the fires likely 


[The security program 


to be encountered as a result of air 
raids or sabotage. General information 
for fire protection in the home was 


passed out to all employes. Regular fire 
equipment was supplemented by piles 
of sand bags, buckets, stirrup pumps, 
shovels, and axes, placed at convenient 
locations throughout the plant and resi- 
dential area. 


A special committee of key operators 
for operation-during-blackout was formed 
to quickly make general shutdown ad- 
justments in event of extensive damage 
from air raid or sabotage. 


One employe was given special train- 
ing by the U. S. Army in bomb recon- 
naissance to aid in locating and identi- 
fying any unexploded bombs. 


Trial blackout drills were held from 
time to time to allow all employes to 


become familiar with operation under 
emergency conditions. Special shaded 
lenses were provided for converting 


standard flash lights into blackout lights. 


Issued Arm Bands 


All members of the plant defense or- 
ganization were enrolled as volunteers 
in the Citizens Defense Corps and were 
issued OCD arm bands corresponding 
to their duties. This enabled them to 
travel to the plant after the sounding 
of alarm when the Auxiliary Police 


outside the plant were stopping all other 
traffic. 

Since the Norco Refinery is located 
in a small community the plant alarms 
and lights were the only source of air 
raid warning for the entire vicinity. 
Special telephone communications were 
established to receive raid information 
direct from the control center in New 
Orleans, 20 miles away. This informa- 
tion was then relayed to the Civilian 
Defense units in this portion of the par- 
ish. 

The Refinery Defense Organization 
has been of great help in setting an ex- 
ample for the community as well as in 
giving material assistance. The efforts 
of this organization were responsible for 
Norco’s winning the National Security 
Award of the U. S. Office of Civilian 
Defense, an award which was presented 
with impressive ceremonies to the men 
and women of Norco on March 17. 

Although the present trend of the 
war makes a defense organization seem 
less necessary, great effort is being ex- 
erted to maintain the same standard of 
efficiency in all guarding and fire-fight- 
ing units and to maintain a_ skeleton 
organization in all other units which 
can be quickly built up to full effec- 
tiveness if the occasion should arise. 





City plant. 
in other than 100-octane gasoline. 
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Seven products are recovered from the fluid catalyst crack- 
ing unit of the Pan American Refining Corp. at its Texas 
Four are returned to the refinery for inclusion 
One of the streams can 
be blended directly into 100-octane gasoline. 


New Fluid Catalyst Cracking Unit at Texas City 





to Texas City. 


The butane- 










butylene stream before going to the alkylation unit is piped 
to a synthetic rubber plant in Houston 30 miles away. where 
the butylene is removed and the residual butanes returned 
The pentane-pentylene stream from the 
cracking unit goes to the alkylation plant 
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HORIZONS 


Views on Personnel, Management and Economic as Well as Technological Developments 
in Petroleum Refining and Natural Gas Processing: Comment from Readers Is Invited 





Modern Industry Will Provide Many New 
Uses for Natural Gasoline Products 


HE NATURAL GASOLINE manufacturers have been so 

modest about their contribution to the oil industry’s war- 
time program that comparatively few people know of the 
expansion that has taken place since 1940 in this branch of 
the oil industry. Pertinent data, however, was presented at the 
recent meeting of the Natural Gasoline Assn. of America, 
in Dallas. 


Prior to the war average daily production of natural gas- 
oline and allied hydrocarbons was about 140,000 b/d, James E. 
Pew, Director of the Natural Gas and Natural Gasoline Divi- 
sion of PAW, told the meeting. During 1940, preduction 
increased to a daily average, for the year, of 153,000 barrels. 
By 1943 production had increased to 242,000 barrels. By the 
end of 1944, said Director Pew, plants now under ccnstruc- 
tion and those already authorized will raise the industry’s out- 
put to 320,000 barrels, 129° 


above the prewar level. 


While this alone is an outstanding achievement, it is made 
more impressive by the fact the natural industry 
financed this plant expansion program entirely with its own 
funds. “Not one penny of Jesse Jones’ defense plant money was 
even asked for,” said Mr. Pew. This branch of the industry 
has indeed gone from the “casinghead” plants 
of the early 20s. They made a single product to improve the 
volatility of motor fuel, which had to be “weathered” before 
shipping so there would still be some of the product remain- 
ing in the tank car after the refiner had received and opened 
it. The prices the natural gascline manufacturers of those days 
received depended entirely on what the refiners would pay. 


gasoline 


a long way 


Since those early days the natural gasoline manufacturers 
have made themselves an important part of the oil industry 
and have contributed to the conservation of the natural re- 
source it handles. At present, however, their aggregate size 
and the nature of their activities in the wartime program 
give them concern as to their future position in the oil indus- 
try. Their postwar position was painted in none too cheerful 
hues in some of the discussions at the Dallas meeting. 


To an outside observer, however, it would appear that the 
size of the natural gasoline and allied recycling industry, and 
the fact that it now supplies products for widely different 
uses, are a good guarantee for its future. There is wide public 
discussion on the need for conservation of our natural gas and 
petroleum resources, including what we can use for substi- 
tutes for motor fuel made from petroleum. In this state of 
the public mind it is not to be assumed that any group of 
plant operators who can conserve more than 300,000 barrels 
a day of what otherwise would be lost can write themselves 
out of the petroleum industry, even if they so desired. If 
domestic crude supplies are to be short for some refiners, nat- 
ural gasolines can be used to build up the volume of their 
supplies of motor fuel before we consider substitutes. 


However, natural gasoline manufacturers, today, have many 
other outlets for their products than fer motor fuel blending. 
The marketing of liquefied petroleum gases has become a 
sizable business, now 50,000 barrels a day, 
more than ten times its volume of only ten years ago.  Utili- 
zation of LPG products has expanded during the war and will 
increase further in future peace times, as new uses are found 
for these convenient sources of heat and power. G. G. Ober- 
fell, of Phillips Petroleum Co., an authority on this phase of 
the oil industry, recently gave 


running over 


some examples cf how indus- 
try is finding these products of great value in varied operations. 
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Propane is used in metal cutting to speed the fabrication 
The use of LPG in glass making and in many heat tr 
ing operations has grown at a rapid rate. 


ships. 


The natural gasoline manufacturer’s products, aside fi 
blending with motor fuel and as liquefied gas, are used 
aviation gasoline base stock, for materials for making butadi 
for synthetic rubber, styrene, explosives and other essential 
chemicals. Products of the degree of purity that can now 
achieved in commercial plants are also finding a place amon 
general use of which is increasing 


industrial solvents, the 


rapidly. 


Many years ago, in the days before the Chautauqua cir- 
cuits, a public lecturer named Russell H. Conwell was in de- 
mand for an address which had enough truth and inspirati 
it to live on after its author and is widely read today. It was 
called “Acres of It was the story of a Persian 
who lost his health and riches in the search for diamond 
deposits to make him even more wealthy. The land he orig- 
inally owned later became the location of the richest diamond 
mine in the world, goes the story. This same theme could be 
tried in the study for new markets for oil products in these 
days of complicated industrial coupled with the 
ability of the oil companies to manufacture products of a 
high degree of purity to meet very precise specifications 


Diamonds”. 


pr ywcesses 


It would be safe to wager that many refiners and natural 
their own marketing 
areas instances where some product they are making or could 
make would have a higher utilization value than the products 
now supplied for the same industrial application. These might 
be small volume markets, but they would have a high degree 
of profit when supplementing a company’s manufacture of 
standard products. 


gasoline manufacturers could find in 


Chemists Offer a Preview of Research 
Being done in Catalytic Cracking 


HILE it has been known that 

going on into the nature of catalytic reactions involving 
petroleum hydrocarbons, it remained for the recent meeting 
of the American Chemical Society in Cleveland to provide 
the first detailed reports on this work. The studies reported 
throw considerable light on the nature of the several com- 
plete side reactions that occur in the presence of catalysts of 
the type used in petroleum refining. 


a great deal of study is 


Valuable data were reported by one investigator for t) 
Universal Oil Products Co. on the part the catalyst deposit 
plays in the reaction known as hydrogen transfer in the con- 
Instead of the catalyst de- 
posit being regarded as a necessary nuisance resulting 


1e€ 


version of olefins into paraffins. 


side reactions, it can be formed as an integral part of the 
tion and the products associated with its formation are 
Where hydrogen flu 
is the catalyst, seven principal reactions were listed in a | 


desirable, stated this investigator. 
by another group of investigators from the same org 
tion. 


Investigations of this type when fully developed will 
great value in providing material for the more efficient gI 
refining. It is to be hoped that 
cf the reseach work being done in the use of catalysts ¢ 


of units for catalytic 


promptly reported because of its value to applied 1 - 
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NEWS 


from Washington 
on ARABIAN OIL 


The chief topic for discussion 
these days seems to be the Trans- 
Arabian pipeline project . . . From 


all appearances there will be many 
stormy sessions of pros and cons on 
this famous foreign oil deal, which 
seems now to be raising a problem 


of international political danger. 


OILGRAM Daily News Service 
has been reporting the progress of 
this history-making oil project to 
. Our 


Washington staff editors cover all 


the industry every day 
these meetings so that you may get 


the facts truthfully and accurately. 


If you would like to follow this 
famous government oil deal free for 
the next two weeks, sign the coupon 
OIL 
GRAM NEWS SERVICE to you 


every day for that period. 


OILGRAM 


Daily Oil News Service 
$110 a year 


below and we will send our 







Platt’s War-Oil Communication t41 
Services, 1213 West Third Street, 
Cleveland 13, Ohio 

Please send me, free of all charges, a full 


two weeks’ trial subscription to Platt’s Oi 
gram News Service. 


Name 

Title 

Name of Company 
Street Address 


City State 
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High octane gasoline is as vital a factor in winning our war as the bomber and fighter 
planes it powers. More than a thousand craftsmen at the Dallas and Houston plants 
of Wyatt Metal & Boiler Works are diligently working to produce the equipment that 


produces this valuable fuel. 





~ 2% a, 
S—._ ewe ees 
+ 

: 


(oye 


ts Hin fea < Pane, ws deed ° 


f 4 : 
a 


|= 
+ 





und 
of \ 
Edit« 


Icke 
lea 


Arm 
Ti 








